This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 
to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 
to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 
are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  marginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 
publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  this  resource,  we  have  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 

We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  from  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attribution  The  Google  "watermark"  you  see  on  each  file  is  essential  for  informing  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liability  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.  Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at  http  :  //books  .  google  .  com/| 


Proceedings  of  the 

United  States  National  Museum 


i'ii 


7 


X^ 


<" 


Digiti 


izedbyGlpOgle 


i 


Digiti 


ized  by  Google 


Digiti 


ized  by  Google 


Digiti 


ized  by  Google 


Digiti 


ized  by  Google 


SMITHSONIAN    INSTITUTION. 

UNITED   STATES   NATIONAL   MUSEUM. 


PROCEEDINGS 


OF  THB 


UNITED  STATES  NATIONAL  MUSEUM. 


Volume  XIV. 


"^^^"^^^^      1891 :■• 


:mX.^''' 


PUBLISHED  UNDER  THE  DIRECTION  OF  THE  SMITHSONIAN  INSTITUTION. 


WASHINGTON: 

GOVERNMENT  PRINTING  OFFICE. 
1892. 


Digiti 


ized  by  Google 


Si  3 1^3 


ADVERTISEMENT. 


The  extension  of  the  scope  of  the  National  Museum  during  the  past 
few  years,  and  the  activity  of  the  collectors  employed  in  its  interest, 
have  caused  a  great  increase  in  the  amount  of  material  in  its  posses- 
sion. Many  of  the  objects  gathered  are  of  a  novel  and  imiK)rtant 
character,  and  serve  to  throw  a  new  light  upon  the  study  of  nature  and 
of  man. 

The  importance  to  science  of  prompt  publication  of  descriptions  of 
this  material  led  to  the  establishment,  in  1878,  of  the  present  series  of 
publications,  entitled  "Proceedings  of  the  United  States  National 
Museum,''  the  distinguishing  peculiarity  of  which  is  that  the  artii'les 
are  published  in  pamphlet  form  as  fast  as  completed  and  in  advance 
of  the  bound  volume.  The  present  volume  constitutes  the  fourteenth 
of  the  series. 

The  articles  in  this  series  consist:  First,  of  papers  prepared  by  the 
scientific  corps  of  the  National  Museum;  secondly,  of  papers  by  others, 
founded  upon  the  collections  in  the  National  Museum;  and,  finally,  of 
facts  and  memoranda  from  the  correspondence  of  the  Smithsonian 
Institution. 

The  Bulletin  of  the  National  Museum,  the  publication  of  which  was 
commenced  in  1875,  consists  of  elaborate  papers  based  upon  the  eollec*- 
tions  of  the  Museum,  reports  of  expeditions,  etc.,  while  the  Proceedings 
facilitate  the  pix>mpt  publiisgitiqa  of  freshly-acquired  facts  relating  to 
biology,  anthropology  ariit  gedfcfey,  descriptions  of  restricted  groups 
of  animals  and  i>terirte,.  the- discussion  of  particular  questions  relative  to 
the  syiionymy'cJf  species;  aha.  thig-iiiailes  of  minor  expeditions. 

Other  papers,  of  more  general  popular  interest,  are  printed  in  the 
Appendix  to  the  Annual  Report. 

Papers  intended  for  publication  in  the  Proceedings  and  Bulletin  of 
the  National  Museum  are  referred  to  the  Advisory  Committee  on  Pub- 
lications, composed  as  follows:  T.  H.  Bean  (chairman),  A.  Howard 
dark,  R.  E.  Earll,  Otis  T.  Mason,  Leonhard  Stejneger,  Frederick  W. 

True,  and  Lester  F.  Ward. 

S.  P.  Langley, 

Secretary  of  the  Smithsonian  Institution. 
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A  CATALOGUE  OF  THE  FRESH-WATER  FISHES  OF  SOUTH  AMERICA 

KY 

Carl  H.  Eigenmann  and  Rosa  S.  Eigenmann. 

The  present  paper  is  an  ennmeration  of  the  fishes  so  far  recorded 
from  the  streams  and  lakes  of  South  America,  with  a  few  preliminary 
remarks  on  the  extent,  peculiarity,  and  origin  of  the  fauna  and  the 
division  of  the  neotropics  into  provinces.  An  attempt  has  been  made 
toinclade  those  marine  forms  which  have  been  found  in  the  rivers 
beyond  brackish  water  and  to  exclude  those  which  probably  enter  fresh 
waters,  but  have  not  actually  been  found  in  any  streams.  Grntral 
American  si)ecies  are  not  enumerated. 

The  aim  being  to  present  a  synopsis  of  what  has  been  accomplished 
rather  than  a  list  of  the  species  which  in  our  estimation  are  valid,  all 
the  doubtful  species  are  enumerated  and  the  synonyms  of  each  species 
are  given.  All  the  names  given  to  South  American  fishes  prior  to  1890 
are  therefore  to  be  found  here. 

We  have  endeavored  to  adopt  and  incorporate  the  results  of  the 
latest  investigations,  chiefly  those  of  Gtinther,  Gill,  Cope,  Boulenger, 
Steindachner,  and  Eigenmann  and  Eigenmann.  Since  works  of  a  re- 
visionary  character  on  South  American  fishes  are  few,  and  many  of  the 
species  have  been  recorded  but  once,  many  changes  in  the  present  list 
will  doubtless  become  necessary.  We  have  critically  reviewed  about 
half  of  the  species  enumerated.    (See  bibliography.) 

This  catalogue  was  intended  to  accompany  a  Catalogueof  the  Fresh- 
water Fishes  of  North  America  by  Dr.  D.  S.  Jordan.  Unavoidable 
circumstances  prevented  us  from  completing  it  as  originally  planned,, 
and  it  was  thought  best  to  give  it  the  present  form.  We  take  i)leasure 
in  expressing  out  thanks  to  Dr.  Theodore  Gill  for  valuable  suggestions. 
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2         FRESH-WATER  FISHES.  OF  SOUTH  AMERICA — EIGENMANN. 
EXTENT  OF  THE  SOUTH  AMERICAN   FRESH-WATER  FAUNA. 

There  are  far  more  fresh- water  fishes  in  the  neotropical  than  in  fluy 
other  region.^  Complete  enumerations  of  the  fresh- water  fishes  of  other 
continents  are  rare,  but  the  following  comparison  of  the  latest  lists  of 
European  and  North  American  fresh-water  fishes  with  a  list  of  the 
South  American  species  will  show  the  extent  of  the  South  American 
fauna.  Those  families  which  are  marine,  but  whose  species  enter  fresh 
waters,  are  marked  with  an  asterisk  (*). 
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Africa. 
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Xoith  American. 

Bowfin. 

AmiatidflB 

1 

8YMBBAXCHIA. 
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India. 

iHeilprin  (Distribution  of  Animals.  International  Scientific  Series  D,  Appleton 
&  Co.,  1887,  p.  79)  says:  **The  fresh- water  fishes  of  the  Neotropical  realm  are  spe- 
cifically more  numerous  tliau  those  of  any  other  region,  with  perhaps  tlie  exception 
of  the  Holarctic."  The  Holarctic  is  defined  as  follows  (p.  56) :  **The  Pala;arclic  and 
Nearctic  tracts,  in  the  absence  of  both  positive  and  negative  faunal  characters  of 
sufficient  importance  to  separate  them  from  each  other,  are  indisputably  linked  to- 
gether, and  should  constitute  bat  a  single  region  (the  Holarctic)."  Leaving  out  of 
consideration  all  animals  but  fishes,  there  are  certainly  both  negative  and  positive 
characters  to  separate  the  Paltearctio  and  Nearctic.  Mr.  Heilpriu  enumerates  the 
following  peculiarities  as  separating  the  Nearctic  from  the  Paljearctic :  The  presence 
in  the  Nearctic  of  CatostomidWy  Centrarohidaty  Amiatidcef  Lepidosteidos.  To  these  should 
be  added  the  HiodoatldaSj  PercopsidcBf  Amhfyopsidcef  Aphredoderidce,  ElassomaHdce, 
and  the  peculiar  development  of  the  Percidw.  From  au  ichthyological  standpoint 
there  are  certainly  positive  characters  sufficient  to  separate  the  Nearctic  from  the 
Palsearctic. 
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Sculp  ills. 
Toauiiifli. 

*Cottidas 

Northern. 
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126 

587 

1,147 

It  will  be  seeD  from  the  preceding  list  that,  even  if  one  or  two  hundred 
names  are  eliminated  as  probable  synonyms,  the  pre|X>nderance  of 
species  is  still  largely  in  favor  of  South  America.  It  must  also  be  borne 
in  mind,  that  perhaps  not  more  than  two-thirds  of  the  fishes  of  South 
America  are  now  known.  Many  will  doubtless  not  be  discovered  until 
there  are  resident  ichthyologists.  Only  sixt^'  species  of  freshwater 
fishes  have  been  recorded  from  the  large  system  of  the  Rio  Magdalena. 
If  this  number  be  compared  with  the  forty  species  taken  from  Bean 
Blossom  Creek,  in  Monroe  County,  Indiana,  a  small  stream  not  half  a 
dozen  yards  wide  and  which  was  explored  along  but  one  mile  of  its 
course,  the  amount  of  work  left  undone  in  the  fresh  waters  of  South 
America  may  be  estimated. 

From  the  American  portion  of  the  southern  zone,*  that  is,  from  the 
whole  region  south  of  the  La  Plata,  but  eighteen  species  of  fresh-water 
fishes  are  known.  The  headwaters  of  the  La  Plata,  Magdalena,  Ori- 
noco, and  of  the  tributaries  of  the  Amazons  and  most  of  the  rivers  be- 
tween the  Amazon  and  the  San  Francisco  are,  from  an  ichthyological 
standpoint,  unknown. 

Only  half  of  the  collections  of  the  Thayer  expedition  has,  as  yet,  been 
examined,  and  many  new  forms  will  doubtless  be  added  whenever  the 
remaining  portion  is  studied. 

To  the  number  enumerated  here  should  be  added  the  hundred  and 
fifty  species  of  fresh-water  fishes  recorded  from  the  Mexican  and  An- 
tillean  subregions.  The  number  of  known  species  of  neotropical  fresh- 
water fishes  is  therefore  nearly  1,300. 

^  For  the  limits  of  this  zone,  see  Qunther,  ''  The  Study  of  Fishes,''  p.  248. 
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RELATIONS    OF    THE    SOUTH    AMERICAN    FRESH-WATER    FAUNA    TO 
THOSE  OF  OTHER  CONTINENTS. 

A  Striking  featare  of  the  South  Americau  fauna  is  the  preseuce  of 
marine  forms,  such  as  species  of  DasybatidcBy  Tetraodontidw,  Soiwnid^iej 
Batrachidce,  etc.  These,  however,  ought  not  here  to  be  considered, 
although  many  of  their  species  live  exclusively  in  fresh  waters,  since 
the  families  of  which  they  are  representatives  inliabit  all  warm  seas. 

If  these  families  are  left  out  of  consideration  it  will  be  seen  from  the 
preceding  list  that  there  are  but  three  families  common  to  North  and 
8oath  America.  The  first  of  these,  the  Silurid;e,  is  cosmopolitan.  The 
species  of  Siluridie  found  in  North  America  belong  to  the  subfamily 
Bagrina^  while  the  South  American  species  belong  to  the  subfamilies 
Tachisurinie,  Callophysirue,  Pimelodinse,  Doradinw^  Auchenipterince^  and 
Ageneioiince.  Of  the  subfamilies  found  in  South  America,  those  in  ital- 
ics are  enneotropic*  The  TachisvLrince  are  found  in  all  tropical  seas, 
and,  for  the  present  purpose,  should  really  be  classed  with  the  marine 
fishes.    The  Pimelodinw  have  a  few  representatives  in  Africa. 

The  second  and  third  families,  the  Cichlidw  and  CharacinidWj  have 
each  but  one  representative  extending  as  far  north  as  Texas. 

From  the  foregoing  statements  it  will  be  noticed  that  the  South 
American  fauna  has  little  in  common  and  small  reliitionship  with  the 
faana  of  North  America.  Central  America  properly  belongs  to  the 
South  American  fauna,  while  southern  Mexico  is  debatable  ground. 
Several  species  of  Pvnelodinoi,  Cichlidce^  and  Chara€inid(e  occur  in  south- 
em  Mexico.  On  the  other  hand,  one  species  of  Bagrinwj  extends  as 
far  soath  as  Guateniala,  and  anotherj:  is  found  on  the  western  slope  of 
central  Mexico.§  A  species  of  LepidosteuSy  an  ennearctic  genus,  has 
a  representative  in  the  western  part  of  Guatemala. 

Leaving  out  of  consideration  the  family  Siluridw^  which  has  been 
discassed  above,  there  remain  eighteen  truly  fresh- water  families,  eleven 
of  which  are  enneotropic.  Of  the  remaining  seven  families  two,  Oa- 
laxiidce  and  Aplochttotiid<ey  are  found  only  in  the  Fuegian  region,  and 
have  representatives  in  Tasmania  and  New  Zealand.  The  other  five 
are  distribated  as  follows : 

Lepidosirenidw  1  sp. ;  Africa  2  sp. 

Symbranchid(e  1  sp. ;  India  2  sp. 

Characinidw  456  sp. ;  Africa  86  sp. 

OsteoglosHdw  1  sp. ;  Australia  1  sp. ;  East  Indian  Archipelago 

1  sp. 
Cichlidw  86  sp. ;  Africa  29  sp. ;  India  2  sp. 

•  EnneoiropiCy  ennearctiCf  etc.,  formed  like  endemic,  the  en  baviug  the  force  of  *'  pe- 
culiar to." 

Metalurua  meridioualis  (Giinther). 

t  letaluruB  dugesi  (Beau). 

^  letalurM  punciatu9  (Ratineaqae)  has  been  recorded  from  Surinam.  Ah  thinspeciM 
has  not  been  taken  during  the  last  30  years  it  is  perhaps  wisest  to  doubt  the  correct- 
of  thi.  record.  ^  ^ ,.^^^  by  GoOgk 
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It  will  be  seeu  that  all  bat  two  of  the  tropical  American  families  not 
peculiar  to  America  are  found  in  Africa. 

There  is  no  species  of  tropical  American  fishes  known  to  inhabit  any 
other  continent,  and  but  two  genera,  OsteogloHSuni  and  8ymbranchu8,  are 
found  elsewhere.  It  is  a  surprising  fact  that,  although  there  exists  the 
great  similarity  between  the  African  and  the  South  Americin  faunas 
already  pointed  out,  these  two  genera  are  not  found  in  Africa.  Sym- 
branchus  inhabits  South  America  and  India,  Osteoglossum  South  Amer- 
ica, Australia,  and  East  Indian  Archipelago.* 

We  have  already  called  attention  to  the  fact  that  but  one  of  the  South 
American  subfamilies  of  Siltiridw  is  found  elsewhere.  The  Pimeloditue 
reaches  its  greatest  development  in  South  America  (63  species),  while 
in  Africa  there  are  but  two  genera  (4  species). 

Of  the  ten  subfamilies  of  the  Gharachiidee  four  t  are  enneotropic,  three 
are  enafric,t  and  three  §  are  common  to  both. 

THE  PECULIARITIES   OF   THE   SOUTH   AMERICAN  FAUNA.|| 

As  is  usual  with  fresh- water  faunas  the  great  majority  of  South  Amer- 
ican fishes  belong  to  the  Physostomous  Teleosts.  In  the  words  of 
Wallace:  "  Richness  combined  with  isolation  is  the  predominant  fea- 
ture of  Neotropical  Zoology,  and  no  other  region  can  approach  it  in  the 
number  of  its  peculiar  family  and  generic  types.'' 

The  families  peculiar  to  South  America  are:  (1)  Diplomystidce^  (2) 
Asprediyiidw,  (3)  Hypophthabnidw^  (4)  Pygidiidce^  (5)  Argiidw^  (6)  Lori- 
cariidccy  (7)  Callichthyidw,  (8)  Oymnotidcc^  (9)  Sternopygidce^  (10)  Poly- 
oentridce.  The  first  seven  belong  to  the  degenerate  order  ^^ematognathi. 
The  absence  of  scales,  imperfect  maxillary,  coossifled  parietals  and 
supraoccipital,  the  absence  of  subopercle  and  coossified  anterior  verte- 
brae, distinguish  this  order.  With  very  few  exceptions  the  species  of 
this  order  are  provided  with  barbels,  which,  in  some  species  of  Pime- 
Iodines^  are  greatly  specialized,  being  much  longer  than  the  whole  fish. 

The  DiplomystidcBf  of  which  but  a  single  species  is  known,  is  undoubt- 
edly the  lowest  of  the  Nematognathi  and  is  a  remnant  of  the  primitive 


•Perhaps  attention  should  again  be  called  to  the  Siluridce.  The  genus  Tachisurns 
has  representatives  in  the  fresh  waters  of  South  America,  Africa,  and  India.  It  is, 
however,  a  marine  genus. 

i  Erythrinince,  CurimaHncBf  AnostomatinoSt  Serrasalmonince, 

t  CitharinincBf  Diatichodince,  Jchthyohorincp. 

i  CrenuchiiKBf  Tftragonopterince,  Hydrocyonino!. 

11  We  wish  to  call  attention  to  a  fact  noticed  while  studying  the  Nematognathi. 
The  southern  representatives  of  several  genera  or  evenof  the  same  species  have  not  infre- 
quently more  rays  than  the  Amazonian  forms.  All  the  specimens  of  Pseudopimelodus 
ettwf/aro  recorded  from  the  Amazon  have  six  dorsal  rays,  while  three  of  the  specimens 
from  the  south  have  seven  dorsal  rays.  All  the  Amazonian  species  of  the  genus  Rham- 
dia  have  six  dorsal  rays,  while  the  southern  forms  of  the  same  genus  frequently  have 
seven  or  eight ;  one  peculiar  to  the  La  Plata  ha«  six  to  nine,  and  another  confiue<l  to 
the  San  Francisco  has  ten  rays.  We  have  n6t  followed  this  subject  in  detail  and  do 
not  know  whether  the  increase  in  rays  is  correlated  with  an  increase  of  vertebre. 
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stock.  The  maxillary,  iu  this  family,  bears  teeth  and  forms  part  of  the 
mouth  border.  Only  two  short  barbels  are  present.  In  all  other  families 
of  this  order  the  maxillary  is  vestigiary,  its  sole  function  being  to  serve 
as  a  basis  for  the  primary  barbel.  Through  the  Tachisurinw  the  Diplo- 
mystidw  are  very  closely  related  to  the  Siluridce. 

Through  Ageneiosus  the  Eypophthalmidw  are  closely  related  to  the 
Sihtridce. 

The  Aspredinidie  are  highly  specialized  and  are  evidently  an  early 
oifspring  from  the  common  stock. 

The  Fygidiidic  are  the  mountain  forms  of  the  SiluridcPy  but  have  under- 
gone many  important  modifica  ions. 

The  Argiidce  are  the  mountain  forms  of  the  Loricariidce. 

The  A8predinid(eRTe  the  most  specialized  of  the  Nematognathi.  The 
mouth  and  the  air-bladder  are  greatly  modified,  while  the  body  is  covered 
with  small  bony  plates. 

The  GalUchthyidw  are  in  some  sense  intermediate  between  the  Silu- 
ridce  and  the  Loricariidw,  They  have  a  normal  mouth  and  the  body 
covered  with  two  series  of  bony  plates. 

The  Electrophoridw  and  Sternopygid(e  constitue  the  order  Oymnonoti, 

The  Gymnotidce  difler  from  the  JSternopygidce  in  being  naked  and  in 
possessing  an  electric  organ.  The  members  of  both  families  are  long, 
eel-shaped  fishes  without  a  true  dorsal  fin,  without  ventral  fins,  and 
baving  a  very  long  anal  fin. 

None  of  the  Percomorphi  are  peculiarly  South  American,  the  only  re- 
maining family  being  the  Polycentridce^  whose  position  in  the  system  is 
Dot  definitely  determined. 

Of  the  families  having  a  wider  distribution,  but  reaching,  in  Sout^ 
America,  a  peculiar  development,  must  be  mentioned  the  marine  forms, 
which,  in  otber  regions,  do  not  ascend  much  beyond  brackish  water, 
but  which  here  are  found  even  at  a  great  distance  from  the  sea.  Chief 
of  these  are  the  Dasybatidce^  Belonidcc,  Mugilidas^  ScicenidcBj  Batrachidcd^ 
PleuronectidWj  Tetraodonlidw. 

Of  especialin teres t  is  Lepidosiren paradoxa^  which  represents  an  an- 
cient order  of  fishes. 

The  Siluridw  here  reach  their  greatest  perfection,  forty-eight  genera 
of  one  hundred  and  ninety-nine  species  being  found  iu  fresh  waters, 
while  several  species  inhabit  the  surrounding  seas.  They  are  gener- 
ally inhabitants  of  the  low  lands.  The  peculiarities  of  the  Pimelodince 
are  the  remote  nares,  which  are  not  provided  with  a  barbel,  and  the 
great  development  of  the  maxillary  barbels. 

The  Callophysince  are  Pimelodinw  with  incisor  like  teeth. 

The  Doradince  are  provided  with  a  lateral  series  of  bony  plates. 

The  Ageneiomice  have  a  peculiarly  modified  air-bladder. 

The  Auchenipterime  are  very  closely  related  to  the  Ageneiosincey  but 
possess  a  normal  air-bladder. 
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The  Charadnidce  also  here  Mtaia  their  greatest  development.  There 
are  sixty-one  genera  of  four  hundred  and  thirty -five  species. 

The  Eryihrinhiw  are  without  an  adipose  fin. 

The  Curimatirue  are  edentulous,  or  have  the  teeth  feebly  developed. 
They  differ  from  the  Citharininw  (African)  chiefly  in  having  a  shorter 
dorsal  fin. 

The  Ano8tomati7i(v  have  a  short  dorsal  fin,  narrow  gill-opening,  and 
remote  uares,  the  teeth  being  well  developed. 

The  Tetragonopterinw  and  Hydrocyoninw diffev  \u  the  character  of  the 
teetli,  the  former  having  broad  notched,  the  latter  conical  teeth.  The 
dorsal  fin  is  rather  short  in  both.  Both  reach  their  greatest  develop- 
ment in  South  America.  There  are  in  South  America  eighteen  genera 
of  oue  hundred  and  fifty -nine  species  of  Tetragonopteiince  and  but 
four  genera  of  twenty-niue  species  in  Africa.  Of  the  Hydrocyoninae 
there  are  eleven  genera  of  fifty-four  spf^ies  against  two  genera  and 
five  species  in  Africa. 

The  Crenuchinw  consist  of  two  genera  of  one  species  each,  found  re- 
spectively in  South  America  and  Africa. 

The  Serrasalmonbue  are  characterized  by  the  large  teeth  and  serrated 
belly. 

The  Cichlidw  is  another  family  which  reaches  its  greatest  develop- 
ment in  South  America. 

THE  ORIGIN   OF   THE    SOUTH   AMERICAN   FAUNA. 

The  species  of  marine  families  need,  in  this  connection,  only  a  pass- 
ing notice.  Many  of  the  species  live  habitually  in  the  sea  and  enter 
rivers  only  occasionally.  The  families  having  strictly  fresh- water  speqies 
or  genera  are  the  Dasyhatidw^  Gyprinodontidce^  Belonidce^  Mugilidcej 
Serranidce,  8cicenida\  Batrachida*^  and  Tttraodontidoe.  Some  of  these, 
as  the  genus  Or^'.stiaSj  are  evidently  of  very  long  standing.  This  genus 
of  four  species  confined  to  Lake  Titicaca  was  evidently  long  ago — long 
before  the  Andes  had  reached  their  present  height — separated  from  the 
ordinary  forms  inhabiting  brackish  water.  Other  genera  belonging  to 
this  category  are :  Protisiius  Cope,  a  genus  intermediate  between  the 
Mugilidie  and  the  Cyprinodontidce  found  in  the  Peruvian  Andes  at  an 
elevation  of  12,000  fee%  and  Oastropterns  Cope  (Mugilidce)  from  the 
Pacific  slope  of  Peru  at  an  altitude  of  7,500  feet. 

The  genera  Percichthys  and  Percilia  havr  also  been  long  enough 
separated  from  their  marine  ancestors  to  become  generically  distinct. 

The  fiesh-water  genera  aLd  species  of  Belonidce,  IScicenidce^  Baira- 
chidWj  and  Tetraodontidw  live  chii  fly  in  the  lower  courses  of  rivers  and 
are  probably  older  additions  from  the  sea. 

The  LepidoaireiiidWj  a  family  of  few  genera  a.id  species,  is  evidently 
now  in  ifs  last  stages.  Xo  fossils  of  Lepidosiren  have  yet  been  found. 
The  Dipnoi  made  their  appearance  in  the  Triassic  (Permian;  Bohemia, 
Texas).     '^Remains  of  Cera^oc/w^  have  been  found  throughout  the  en- 
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tire  series  of  Mesozoic  deposits  from  the  Trias  to  the  Cretaceous,  inclu- 
sive." Their  distribution  has  evidently  become  limited  in  later  times 
and  the  living  members  may  be  looked  upon  as  but  remnants  of  an 
older  fauna. 

The  number  of  species  of  the  Symbranchidce  is  also  quite  limited, 
while  their  geographic  range  is  very  largi».  Nearly  all  such  cases  are 
to  be  explained  by  a  greater  abundance  and  a  wide  distribution  in 
former  times.  The  living  species  enter  brackish  water,  while  one  genus 
is  strictly  marine.  Dr.  Giinther  says  of  this  fish  (Study  of  Fishes, 
p.  226):  "The  occurrence  and  wide  distribution  in  Tropical  America 
of  a  fish  of  the  Indian  family  Symbranckidw,  which  is  not  only  con- 
generic with,  but  also  most  closely  allied  to,  the  Indian  Symbranchus 
hengaleixsiSj  otters  one  of  thoso  extraordinary  anomalies  in  the  distri- 
bution of  animals  of  which  no  satisfactory  explanation  can  be  given  at 
present." 

The  present  is  evidently  the  age  of  the  Nematognathi  and  the  Eve^i- 
tognathi.  Probably  all  the  species  of  Xematogmithi  of  South  America 
are  autochthons  of  that  continent.  A  pretty  complete  series  still  exists 
without  taking  into  account  any  species  of  other  regions.  They  are 
chiefly  lower  forms,  although  some  of  them  have  reached  a  high  state 
of  specialization  in  a  certain  direction.  Their  evolution  has  already 
been  discussed  by  us  in  various  places  and  it  is  not  necessary  to  rei)eat 
all  the  considerations  here. 

The  peculiarities  of  the  Diplomystidw  have  been  pointed  out  above. 
We  must  conclude  from  the  presence  of  dentiferous  maxillaries  and  the 
absence  of  all  the  barbels  except  the  maxillary,*  either  that  this  family 
represents  the  ancient  Nematognathij  or  that  it  is  a  reversion  to  the 
ancient  forms.  The  former  conclusion  seems  preferable.  Siluridce  have 
been  found  in  the  eocene  Tertiary  of  Europe,  while  the  Wasatch  beds, 
the  lowest  Tertiary  of  North  America,  have  yielded  several  species 
of  a  genus  (Bhineastes)  probably  related  to  the  Pimelodinwj  from  which 

*  The  value  {)1ace<l  on  the  maxillaries  can  not  be  questioned,  while  the  value  placed 
on  the  presence  or  absence  of  certain  barbels  is  fully  warranted  both  by  the  living 
forms  of  South  America  and  by  the  embryology  of  Icialurus  albidus  (Le  Sueur).  Pro- 
fessor Ryder  (On  the  Development  of  Osseous  Fishes,  p.  49,  Washington,  1886)  says: 
''The  remarkably  developed  barbels  of  the  embryos  of  this  species  make  their  ap- 
pearance very  early,  especially  the  maxillary  pair;  these  appear  on  the  second  day. 
•  •  •  The  barbels  on  the  lower  jaw  do  not  appear  till  the  fourth  day  of  develop- 
ment is  completed.  *  ♦  •  The  last  of  all  to  be  developed  is  the  nasal  pair  *  •  • 
[which]  does  not  appear  until  the  seventh  day.''  Page  54 :  "Whether  the  endoskeletal 
part  of  the  upper  end  of  the  so  called  maxillary  barbel  in  reality  represents  the 
maxillary  bone  of  other  fishes  seems  somewhat  open  to  doubt,  as  the  proximal  ossi- 
fication of  the  cartilaginous  support  of  this  barbel  would  give  this  element  in  the 
catfishes  a  cartilaginous  origin,  which  is  at  variance  with  what  is  known  of  the 
development  of  its  homologue  in  all  other  forms  of  Teleosts,  in  which  it  arises  as  a 
membrane  bone."  At  the  time  of  writing  this  Professor  Ryder  was  probably  not 
familiar  with  the  peculiar  Diplomystes. 
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the  present  Xortb  Americau  forms  are,  not  unlikely,  lineal  descend- 
ants.* 

As  the  Silurinw  and  Pimelodince  were  already  differentiated  near  the 
beginning  of  the  Tertiary,  the  Diptomystidw  must  have  originated  still 
earlier. 

The  Tackisurinw  were  the  first  to  be  differentiated  from  the  Diplo- 
mystidw.  How  close  the  existing  intergradation  between  them  may  be 
can  not  be  told  from  the  imperfect  knowledge  of  Paradiplomystes,  etc. 
They  most  probably  arose  in  South  America.  At  present  the  species 
are  chiefly  marine  and  it  is  not  unlikely  that  several  other  subfamilies 
besides  the  Pimelodince  are  directly  derived  from  them. 

The  Pi^nelodince  are  Tachisurince  with  remote  nares.  They  now  flour- 
ish most  where  they  probably  had  their  origin.  From  the  Pimelodince 
have  been  derived  directly  or  indirectly  a  number  of  subfamilies  and 
families.  The  furthest  development  in  one  direction  has  been  reached 
by  the  Aspredinidct^  while  the  development  in  the  other  direction 
culminates  in  the  Loricaridce.  There  does  not  seem  to  exis*  a  sufficient 
break  in  the  South  American  series  to  warrant  the  supposition  that 
any  of  the  subfamilies  were  developed  elsewhere  and  have  immigrated. 
They  all  must  be  autochthons  of  the  neotropical  region. 

Th^  Eventognathi  2iVk(X  (?y/iino/io<i  form,  with  the  order  just  considered, 
the  superorder  Ostariophysete  of  Sagemehl,  which  is  distinguished  from 
all  other  orders  and  superorders  by  the  presence  of  a  Weberian  appa- 
ratus, or  ossicula  auditus^  connecting  the  air  bladder  with  the  auditory 
apparatus.  Some  of  the  non- American  families  of  the  Uventognathi 
approach  so  closely  to  the  Nematognathi  that  Valenciennest  had  at  one 
time  some  doubt  whether  Pygidium^  a  South  American  genus  of  Nema- 
tognathi, should  not  be  placed  with  the  Cobiiidce.  The  common  descent 
of  the  three  ov&^v^  oi  Ostariophysece  may  be  conceded.  The  Eventog- 
nathi  seem  to  differ  from  the  Nemxitognathi  in  the  possession  of  a  sub- 
opercle. 

In  the  north  temperate  region  three  families  of  Eventognathi  have 
become  differentiated.  In  the  tropics  the  order  is  represented  by  the 
family  Characinidce.    The  subfamilies  Erythrininw,  CurimatincCj  Anos- 

•Dr.  Jordan  (Science  Sketches,  p.  100)  says:  ''The  catfishes  of  [North]  America 
are  all  probably  descendants  of  a  common  stock,  not  allied  to  South  American 
forms,  but  probably  finding  its  nearest  relatives  in  India.  A  single  species  of  this 
type  now  exists  in  China  {Ameiurus  cantonenais);  but  this  is  perhaps  a  returned  emi- 
grant from  America  rather  than  a  direct  offshoot  of  the  parent  stock.  Even  before 
becoming  acquainted  with  Professor  Cope's  work,  "Tertiary  Vertebrata,  "  it  seemed 
to  us  that  the  BagrinoB  were  derived  from  the  Pimelodince.  The  presence  of  a  genus 
of  Tochisurince  or  marine  Pimelodince  in  the  North  American  Tertiary  deposits  (Dr. 
Cope  was  unable  to  decide  whicli)  confirmed  my  previous  notions.  The  American 
Bagrince  are  Pimelodinai  plus  a  nasal  barbel,  the  last  barbel  to  be  developed.  They 
resemble  most  the  Pimelodince  with  vomerine  teeth,  and  indeed,  the  genus  BhineasUs 
posisosses  them. 

tSeo  Histoire  Naturelle  des  Poissons,  vol.  18,  p.  486  (note). 
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tofuatifuej  and  Serrasalmonirue  are  certainly  autocbtiious  of  South 
America  and  probably  later  differentiations.  The  TetragonopterincBj 
Eydrocyonincey  and  Crenuchime  are,  as  has  been  shown  under  *<  Eela- 
tious  of  the  South  American  Fresh- water  Fauna,"  found  both  in  Africa 
and  South  America.  No  doubt  need  be  entertained  about  the  origin  of 
the  genera  now  found  in  South  America,  as  they  are  all  peculiar  to  it. 
«0n  theother  hand,"  saysDr.  Gunther  (Study  of  Fishes,  p.  233), "  the  ex- 
istence of  so  many  similar  forms  on  both  sides  of  the  Atlantic  affords 
much  support  to  the  supposition  that  at  a  former  period  the  distance  be- 
tween the  present  Atlantic  continents  [Africa  and  South  America]  was 
much  less,  and  that  the  fishes  which  have  diverged  towards  the  east 
and  west  are  descendants  of  a  common  stock  which  had  its  home  in  a 
region  now  submerged  under  some  intervening  part  of  the  ocean."*  Cer- 
tain it  is  that  the  great  preponderance  of  Tetragonopterince  and  Hydro- 
cyonince  are  found  in  South  America,  and  that  there  these  subfamilies 
probably  had  their  origin. 

Such  anomalies  as  the  presence  of  one  species  ot  Grenuchince  in  South 
America  and  another  in  Africa  is  at  present  uuexplainable. 

The  two  families  of  the  Oymnonoti  need  few  words.  They  are  not, 
and  probably  never  have  been,  found  outside  South  America. 

The  Osteoglossidw  are  probably  a  family  in  its  last  stages. 

In  the  OaJaxiidce  and  Aplochitonidw,  which  belong  to  the  south 
temperate  fauna,  is  seen  the  wide  distribution  of  genera,  and  even  of 
species,  common  in  the  north  temperate  region.  There  seems  to  be 
nothing  anomalous  in  their  present  wide  distribution. 

The  Polycentridce^  like  the  Sternopygidce  and  Electrophoridce  have  not 
been  found  beyond  South  America,  and  they  are  undoubtedly  autoch- 
thons. 

GEOGRAPHICAL  DISTRIBUTION. 

The  distribution  of  the  neotropical  fishes  presents  well  nigh  all  pos- 
sible conditions.    There  are  species  and  genera  of  marine  families 

•  Walla<».e  says  in  this  connection  :  "  The  great  continent  of  South  America,  as  far 
as  we  can  Judge  from  the  remarkahle  characteristics  of  its  fauna  and  the  vast  depth 
of  the  oceans  east  and  west  of  it,  has  not  during  Tertiary,  and  probably  not  even 
daring  Secondary  times,  been  united  with  any  other  continent,  except  through  the 
intervention  of  North  America.  •  *  »  What  its  earlier  condition  was  we  can  not 
conjecture,  but  there  are  clear  indications  that  it  has  been  broken  up  into  at  least 
three  large  masses,  and  probably  a  number  of  smaller  ones,  and  these  have  no  doubt 
nndergone  successive  elevations  and  subsidences,  so  as  at  one  time  to  reduce  their 
area  and  separate  them  still  more  widely  from  each  other,  and  at  another  period  to 
unite  them  into  continental  masses.  The  richness  and  varied  development  of  the 
old  fauna  of  South  America,  as  still  existing,  proves,  however,  that  the  country  has 
always  maintained  an  extensive  area;  and  there  is  reason  to  believe  that  the  last 
great  change  has  been  a  long  continued  and  steady  increase  of  its  surface,  resulting 
in  the  formation  of  the  vast  alluvial  plains  of  the  Amazon,  Orinoco,  and  La  Plata, 
and  thus  greatly  favoring  the  production  of  that  wealth  of  specific  forms  which  distin- 
guishes Sonth  America  above  all  other  parts  of  our  globe." 
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found  in  streams  and  lakes  at  altitudes  of  13,000*  to  15,000  feet,  while 
some  Alpine  forms  descend  to  the  sea.t 

Some  marine  genera  have,  contrary  to  a  priori  conceptions,  species 
which  are  confined  to  some  one  river,}  while  species  which  are  strictly 
fresh- water  have  unexpectedly  wide  raAiges.§ 

Many  genera  of  wide  distribution  are  confined  to  the  eastern  slopes 
while  genera  of  narrower  distribution||  occur  on  both  sjdes.  Some 
genera  have  few  species  which  inhabit  neighboring  rivers,!]  while  the 
species  of  some  other  small  genera  inhabit  widely  separated  regions.** 

The  distribution  has  been  discussed  by  Agassiz,  Wallace,  Cope,  and 
Giiuther.  Agassiztt  speaks  of  the  distribution  of  the  fishes  found  on 
his  journey  from  Para  to  Tabatinga.  His  discussions  are,  however, 
more  valuable  as  field  notes  and  suggestions  than  as  a  contribution  to 
the  subject,  since  he  did  not  consult  the  works  of  previous  writers, 
fle  was  especially  impressed  by  the  localization  of  species,  which  was  in 
great  part  due  to  mistaking  the  variations  of  a  species  as  distinct 
species,  and  to  the  fact  noted  above  that  many  of  the  species  supposed 
by  him  to  be  restricted  to  a  peculiar  spot  had  been  collected  in  other 
localities  by  other  explorers.  On  page  244  Agassiz  says:  *'To  this 
day  I  have  not  yet  recovered  from  my  surprise  at  finding  that  shores 
which,  from  a  geographic  point  of  view,  must  be  considered  simply  as 
opposite  banks  of  the  same  stream,  were,  nevertheless,  the  abode  of  an 
essentially  dift'erent  ichthyological  population."  This  ia  nothing  more 
than  what  is  to  be  observed  at  a  given  locality  of  many  rivers  or 
along  most  coasts.  At  Wood's  Holl,  Massachusetts,  or  at  San  Diego, 
California,  for  instance,  different  species  inhabit  restricted  areas  withm 
a  few  square  miles,  one  set  of  species  rarely  entering  the  locality  of  the 
other.  For  this  reason  some  species  are  always  associated  with  cer- 
tain other  species.  The  same  holds  good  of  rivers  and  creeks.  In  a 
small  stream  in  Indiana  the  numerous  species  of  darters  are  found  at 
one  point ;  half  a  mile  further  on  are  species  of  Notxirtis^  beyond  which 
are  species  of  Amiurus^  etc.  To  Professor  Agassiz,  however,  belongs 
the  credit  of  first  calling  attention  to  this  fact. 

WallaceJt  devotes  but  little  attention  to  fresh-water  fishes,  summar- 
izing the  accounts  in  Dr.  Giinther's  Catalogue  of  Fishes. 

*  Oreatias  {Cyprlnodontidw)^  Gaatropterus^  Proiiatius  (MugilidcB), 

\ Pygidium pardum  (Pygidida*)  in  Callao  Bay. 

t  Tachiaurua  grandocuHa  in  the  Rio  Doce. 

$  CalUchthya  callichthya;  Hoploalernum  UtioraU,  etc.,  La  Plata  to  Trinidad ;  P%melodu9 
olariaa,  etc.,  La  Plata  to  Rio  Magdaleua. 

[|  Cetopai$, 

llSteindachneria  with  three  species:  (I)  amhlyura  in  the  Jequitinhonha;  (2)  doceana 
in  the  Rio  Doce ;  (^)  parahyhw  in  the  Rio  Parahybit?. 

""^Stegophilua  with  six  species  :  (I)  maculaiua  in  the  La  Plata  ;  (2)  punctatua  at  Can- 
elos,  Ecuador;  (3)  intermediua  at  Goyaz  ;  (4)  maoropa  at  Manacapurn  ;  (5)  inaidioau*  in 
the  Rio  das  Velhas;  (6)  reinhardti  in  the  Solimoeus  and  its  trlbntaries. 

ft  A  journey  in  Brazil.     Boston  :  Ticknor  &  Fields,  1868. 

UThe  Geographical  Distribution  of  Animals.    Harper  &  Bros.:  New  York,  1876. 
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Dr.  Gunther^  treats  of  the  distribution  of  Soutli  American  fishes 
more  in  general.  He  divides  Soatn  America  into  the  neotropical 
region  and  the  Fuegian  aubregion,  separated  by  a  line  from  the  tropic 
"until  it  strikes  the  western  slope  of  the  Andes  •  •  •  where  it 
again  bends  southwards  to  embrace  the  system  of  the  Bio  de  la  Plata." 
Leaving  out  of  consideration  all  the  marine  forms  entering  or  inhabit- 
ing rivers,  he  enumerates  672  fresh-water  fishes  in  the  whole  of  the 
neotropical  region,  including  Mexico  and  the  West  Indies.  This  sub- 
division of  tho  South  American  portion  of  the  neotropios  is  a  natural 
one  as  far  as  fishes  are  concerned,  and  it  is  adopte^  here. 

Before  discussing  the  subregions,  provinces,  etc.,  more  in  detail,  we 
present  the  following  lists  of  genera  peculiar  to  the  different  localities. 
Since  almost  all  genera  are  here  accounted  for,  it  will  be  seen  that 
South  America  is  divided  into  well-defined  provinces. 


Genera  peculiar  to  Chili,  Patagonia,  Argentine  Republic,  and  Terra 
del  Fuego : 

1.  Diplomystes I  sp.,  Chili  I  3.  Perciohthy8.4  8p.,  Chili  and  Patagonia 

3.  Nematogenys lap. .Chili  |  4.  Percilia lap., Chili 

(Petromyzontidffi. ) 

These  genera,  four  in  number,  are  the  only  ones  inhabiting  the  large 
Fnegian  subregion  of  the  southern  zone  which  are  not  also  found  in  tbe 
Brazilian  subregion.  Several  genera  of  wide  distribution,  especially 
Pygidium^  have  representatives  here. 

The  following  lists,  exclusive  of  xvii  antl  xviii,  characterize  the 
Brazilian  subregion.  A  few  of  the  genera  have  also  representatives  in 
the  Mexican  subregion. 

II. 

Genera  with  representatives  in  all  or  nearly  all  the  rivers  from  the 
La  Plata  to  the  Magdalena.  Those  having  representatives  on  the 
western  slopes  are  marked  with  an  asterisk  (•),  those  not  yet  recorded 
from  the  La  Plata  are  marked  with  a  dagger  (t),  those  not  yet  found 
in  the  Rio  Magdalena  are  marked  with  a  double  dagger  (|): 


1.  Pseudopimelodus Gsp. 

2.  Rhamdia* 2*2  s  p. 

3.  Pimelodella 12  sp. 

4.  Pimelodns 13  sp. 

5.  Trachycorystest IJ  sp. 

6.  Pseudauchenipternst 4  sp. 

7.  Ageneiusns 12  sp. 

8.  Loricaria 34  sp. 


10.  Rhinelepist 3  sp. 

11.  Callichthyst 2  sp. 

Described  as  11  species. 

12.  Hoplosternnmt 3  sp. 

Described  as  13  species. 

13.  Corydorast 12  sp. 

14.  Macrodon 2  sp. 

Described  as  12  species. 


9.  Plecostomns''  28  sp.      15.  Erythrinust 4  sp. 


»  The  Study  of  Fishes.     Klack :  Edinburgh,  1880. 
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16.  Carimatns* 44  sp.  and  var. 

17.  Proohilodus* 2*2  sp. 

18.  Leporinue 28  sp. 


21.  Brycon*  34  sp. 

22.  Xiphoramphas : 12  sp. 

23.  Astronotus 38  sp. 


19.  Tetragonopteros* 71  sp.  Many  species  in  Central  Amer- 


Sixteen  other  species  in  Cen- 
tral America  to  United  States. 
Cheirodon* 9sp. 


ica  and  Mexico. 

24.*  Crenicichlat 27  sp. 

25.  Geophagust 22  sp. 


Average  number  of  species  to  each  geuus,  15+. 

Ill, 

Grenera  having  representatives  in  the  rivers  from  the  La  Plata  to  the 
Bio  Magdalena,  exclusive  of  those  of  southeastern  Brazil.  Those  not 
yet  recorded  from  the  Magdalena  marked  with  an  asterisk  (*) : 

1.  Pseudoplatystoma 7  sp.  and  var.  |  12.  Chalcinas 9  sp. 

2.  PJatystoma I  sp.  '  13.  Gasteropelecns  * 4  sp. 

3.  Doras 24  sp.      14.  Rivboides 8  sp. 

4.  Oxydoras 4  sp.  ,  15.  Cynopotomns 7  sp. 

6.  Stegophilns 6  sp.      16,  Pygocentrus 7  sp. 

6.  Hemiancistrns IT  sp.     17.  Serrasalmo 14  sp. 

7.  Ancistrus 8  sp.  i  18.  Myletes* 31  sp. 

9.  Hemiodus^ 10  sp.     19.  Stemarchus* 9  .sp. 

10.  Parodon^ 3  sp.  I  20.  Sternopygus 6  sp. 

11.  Anostomus* 10  sp.  i  21.  Carapus 1  sp.  (described  as 7.) 

Average  number  of  species  to  each  genus,  9.25. 

IV. 

Genera  with  representatives  on  both  slopes  of  the  Andes : 

1.  Rhamdia^ 22  sp.  (    8.  Macrodon asp. 

2    Piuielodella^ 12  sp.  .    9.  Curimatus^ 43  sp.  and  vara. 

3.  Cetopsis^ 6  Bp.  '  10.  Tetragonopterns ^o 71  ap. 

4.  Pygidium« 25  sp.  |  (Others  in  Central  America,  etc. ) 

5.  Loricaria^ 34  sp.  '  11.  Cbeirodon^* 9  sp. 

6.  Plecostomus ® 2^  sp.  and  var.  j  12.  Brycon" 34  sp. 

7.  CbiBtostomus 20  sp.  ,        Two  additional  sp.  in  Central  America. 

Average  number  of  species  to  each  genus,  25^. 

■  H.  unimaculatus  in  the  Cujaba. 

'  Only  in  the  La  Plata,  San  Francisco  and  Amazons. 

^Cinerasoens  Gnayaqnil;  Esmeraldas.      IVagneri,  east  and  west  slopes  of  Panama. 

*  ModesiM^  western  Ecuador,  eastern  Panama ;  elongatua,  western  Ecuador. 
^  Occiden talis f  Gnayaqnil. 

•  Many  species ;  Alpine  forms. 

^Several  species  at  Panama,  both  eastern  and  western  slopes. 
^ SpinosissimuSj  Guayaquil. 

^Troacheliif  Guayaquil;  western  Andes  of  Ecuador. 

^'^BrevirostrUj  western  Andes  of  Ecuador;   microphthalmHs,  Rio  Rimac;  polyodon^ 
Gnayquil. 
"Pi«cictt?ti«,  Santiago,  Chili. 
^*Airicandatu8,  western  Andes  of  Ecuador. 
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Genera  pecaliar  to  the  western  slopes  of  Peru,  Ecuador,  and  Colombia: 

3.  Pseadochalcens 1  sp. 

4.  Qastropterus 1  sp. 

Average  number  of  species  to  each  genus,  1.'25. 


1.  Lebiasina 1  sp. 

2-  Saccodon 2  sp. 


VI. 

Genera  peculiar  to  the  Amazons  and  the  region  to  the  north  of  them, 
especially  the  Guianas.  Those  marked  with  an  asterisk  (•)  have  rep- 
resentatives  in  the  Rio  San  Francisco : 


1.  fiunocepbalas 7  sp. 

2.  Aspredo 6  sp. 

3.  Callophysus 1  sp. 

4.  Phractocephalus 1  sp. 

5.  Sorabimichthys 3  sp. 

6.  Hemidoris* 13  sp. 

7.  Trachelyopterus 2sp. 

8.  Centromochlus 5  sp. 

9.  Aucbenipteras 3  sp. 

10.  Hypopbtbalmns 1  sp. 

11.  Farlowella 6  sp. 

1*2.  Hypoptopoma 3  sp. 

13.  Panaque 3  sp. 

14.  PterygopUcbthys* 8  sp. 

15.  Pyrrbalina 9  sp. 

16.  Chilodus 2  8p. 

17.  Nannostomus 5  sp. 

18.  Piabucina 4  sp. 

19.  Odontostilbe 2  sp. 

20.  CbalceuB 2  sp. 

21.  Creatocbaues 3  sp. 

22.  Creagrutcs* 4  sp. 

Upper  courses  of  rivers. 

23.  Piabaca 2  sp. 


24. 
25. 

26. 
27. 

28. 
21). 
30. 
31. 


3-2. 
33. 


34. 
35. 
36. 
37. 

35. 

3'J. 
40. 
41. 
42. 


AnacyrtQS 6  sp. 

Ka?8tes 2  sp. 

One  species  in  Guatemala. 

Exodon 1  sp. 

Xipbostoma 6  sp. 

Hydrolycus 4  sp. 

Cynodon 2  sp. 

CreDucbus 1  sp. 

Mylesiinns 1  sp. 

Boundaries  ot  distribution  not 

well  defined. 

Pygopristis 2  sp. 

Electrophorus 1  sp. 

Southern  boundaries  not  well 

defined. 

Rbampbostern  arcbus 5  sp. 

Kbampbiobtbys 3  sp. 

Hracbyrbamphicbtbys 5  sp. 

Osteoglossnm 1  sp. 

Potauiorrbapbis 1  sp. 

Plagioscion 4  sp. 

Cicbla 4  sp. 

Cbsetobrancbus 4  sp. 

Colomesus 1  sp. 


Average  number  of  species  to  each  genns,  3.5. 


VIL 


Genera  peculiar  to  the  Amazons  (Amazon,  Solimoens,  Maranon)  and 
their  tributaries. 
Those  genera  found  in  but  two  of  the  rivers  are  included  here : 

7.  Vaudellia 2  sp. 

8.  Pareiodou 2  sp. 

9.  Hemiodonticbtbys 1  sp. 

10.  Parancistru-i 3  sp. 

11.  Acantbicus 3  sp. 

12.  Decapogon 1  sp. 


1.  Lepidosiren 1  sp. 

2.  Piramutana 1  sp. 

3.  Platjnematicbthys 2  sp. 

4.  Sciades 2  sp. 

5.  Aucbenipteriobtbys 2  sp. 

6.  Epaptems 2  sp. 
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13.  L®molyta* lap 

14.  Anodns 3  sp. 

15.  PotamoThiDa lap. 

16.  Bryconops .  2  sp. 

17.  Stethaprion 3  sp. 

IB.  MoDOcirrhus lap. 

Pterophyllani  1  ap. 

Average  number  of  species  to  each  genus  about  1 J 


19.  Mesonauta lap. 

20.  Crenicara lap. 

21.  Dicroaaus lap. 

22.  Uara Sap. 

23.  AatroDotua 3sp. 

24.  Symphyaodon lap. 


VIII. 

Genera  peculiar  to  the  Amazon  and  its  tributaries,  including  the  Bio 
Negro: 

1.  Elipeanrns 1  Bp.  ,  4.  Platystomaticbthya lap. 

2.  Bunocephalichthya lap.  |  5.  Oxyropaia 1  sp. 

3.  PiuielodiDa    2  sp.  16.  Rbytiodus .-.  2  sp. 

Average  number  of  species  to  each  genus,  IJ. 

IX. 

Genera  peculiar  to  the  Solimoeus  and  its  tributaries : 

1.  Nemuroglania 1  ap. 

2.  Trachelyoptericb  fays 1  ap. 

3.  Tridena 2  ap. 


4.  MiuroglaDis lap 

5.  Cha^tobranchopais 1  sp. 

6.  Saraca lap. 


Average  number  of  species  to  each  genus,  1^. 

X. 
Genera  peculiar  to  the  Maranon  and  its  tributaries  . 

1.  Dyaicbtbya lap.  i    6.  Brocbia 4  ap.  of  2  sabgenera. 

2.  Nannoglania lap.  i    7.  Pleibodectea lap. 

3.  Pbyaopyxia lap.       8.  Igiiaiiodectea lap. 

4.  Stegopbiloidea lap.  ,    9.  Apbiocbarax 3  8p. 

5.  Dianema 1  ap.  ;  10.  Metynnia 1  sp. 

Average  number  of  species  to  each  genus,  1.5. 

XI. 

Genera  peculiar  to  the  Guianasit 

1.  Helogeuea 1  sp.  I  4.  Anablepa 1  8p. 

2.  Agouiatua 1  «p.  I       One  ap.  in  Guatemala. 

3.  Catoprion 1  sp.  \  5.  Polycentrua 2  sp. 

Average  number  of  species  to  each  genus,  1|. 

XII. 

Genera  peculiar  to  the  Rio  Magdalena : 

1.  Ereinopbilus lap.  i  3.  Liiciocbarax 1  sp. 

2.  Aatroblepus 1  sp.  |       ( Found  also  in  tbe  Mamoni  River. ) 

•  Since  tbis  was  written  it  baa  been  found  tbat  Lasmolyta  occnra  alao  in  tbe  Orinoco 
and  contains  4  apeciea. 
t  Stevardia  of  four  apeciea  in  Trinidad. 
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XIII. 

Genera  peculiar  to  the  Sau  FraDcisco  and  its  tributaries : 
!•  Bagropsis 1  sp.  |  2.  Daopalatinus 1  up. 

XIV. 

Genera  peculiar  to  the  rivers  of  southeastern  Brazil,  between  the 
Bio  San  Fraucisco  and  the  La  Plata,  but  exclusive  of  those  rivers: 

Genera.  Diairibatiou. 

1.  Steiadachneria 3  sp.  Paraby ba  :  Doce ;  Jequitiuhonba. 

2.  Werfcbeimeria 1  sp.  Jequitiubonba. 

3.  Harttia 1  8p. 

4.  liisonotus 1  sp.  Parabyba;  Santa  Cruz. 

5.  Parotocinclus lap.  Santa  Cruz. 

6.  Delturos 2  sp.  Rio  Mucuri ;  Rio  Parabyba. 

7.  Heinipsilicblbys 1  sp.  Rio  Parabyba. 

8.  ScleTomystax 1  sp.  Rio  Janeiro. 

9.  Uenochilos 1  sp.  Rio  Mucuri. 

Average  number  of  species  to  each  genus,  1^+. 

XV. 
Genera  peculiar  to  the  high  Andes  of  Peru,  Ecuador,  aud  Colombia: 

1.  Arges 4  sp,  |  3.  Orestias 4  sp. 

2.  Oyclopinm 2  8p.  I  4.  Gastropterus 1  sp. 

5.  Protistius,  1  sp. 

Average  number  of  species  to  each  genus,  2.6. 

XVI. 
Genera  peculiar  to  the  La  Plata  and  its  tributaries : 

1.  Cochliodon,  1  sp. 
XVIL 

Genera  of  wide  distribution.    The  lists  to  which  they  are  most  nearly 
related  are  indicated  by  lioman  numerals: 

Genera.  Diatribntion. 

II.  Rhamdella Ssp.ormore.  Southeastern  Brazil;    Amazon;    Central 

America. 

II.  Chajiostomus 20  sp.  Cbiefly  in  upper  courses  of  rivers. 

II.  Pygidiam 25  sp.  Cbiefly  in  mountainous  regions. 

II.  Cbaracidium 4  sp.  Parabyba  to  Orinoco ;  Marauou. 

VII.  Leporelkia  1  sp.  Rio  das  Yelbas ;  Amazons;  Cauca. 

VI  (.  Paragoniatus 3  sp.  Amazons ;  Rio  Janeiro. 

III.  Salminus 5  sp.  La  Plata;  San  Francisco;  Jacuby;  Cauca. 

VI.  Arapaima 1  sp.  Bahia;  Amazons  and  nortbward. 

1.  Galaxlas 5  sp.  Falkland  Islands ;  Terra  del  Fuego ;  (An- 
des of  Peru  ?). 

I.  Aploohiton 2  sp.  Terra  del  Fuego  ;  Falkland  Islands. 

III.  Pachy urns 4sp.  San  Francisco ;  La  Plata ;  Amazons. 

Average  number  of  species  to  each  genus,  7+. 
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XVIII. 

Geuera  peculiar  to  Central  America  and  Mexico.  Those  marked  with 
an  asterisk  (♦)  are  immigrants  from  North  America,  where  they  are 
still  abundant: 


1.  Lcpidosteus* lap. 

2.  Amiurus* 1  sp. 

3.  Ictalurus* 1  sp. 

4.  Dorosoma* 1  sp. 

f).  CLaracodon 2  sp. 

6.  Girardinichthys 1  sp. 


8.  Belonesox 1  sp 

9.  Mollienesia 

10.  Xiphophonis lap. 

11.  PlatypceciluB  1  sp. 

12.  Agonostomus 3sp. 

13.  CLirostoma 2  sp. 


7.  Pseudoxiphophorns 2  sp.  |    14.  Neotroplus lap 

The  foregoing  lists  explain  themselves  in  part,  but  a  few  remarks  will 
not  be  altogether  out  of  place.  It  will  be  seen  that  genera  of  many 
species  usually  have  a  wide  distribution,  and,  conversely,  genera  of 
wide  distribution  usually  have  many  species.  A  comparison  of  Lists  n, 
III,  IV,  and  XVI  on  the  one  hand,  with  Lists  vii,  viii,  ix,  etc.,  and  even 
VI,  on  the  other,  will  show  this  in  a  striking  manner.  In  List  ii,  for 
instance,  of  the  genera  found  distributed  over  the  whole  of  the  Bra- 
zilian subregion,  each  genus  has  at  an  average  15  species.  In  List 
III,  whose  genera  have  but  a  slightly  more  restricted  distribution,  each 
genus  is  composed  of  9^  species,  at  an  average.  In  List  vi,  whose  gen- 
era, while  they  have  a  wide  distribution,  are  yet  much  more  restricted 
than  in  the  others  mentioned,  each  genus  has,  on  an  average,  but  3^ 
species.  The  genera  of  List  vii  have  on  an  average,  but  If  species, 
and  those  of  List  viii  but  1.  The  number  of  species  of  each  geuu.s, 
therefore,  varies  directly  as  the  extent  of  its  distribution,  and,  con- 
versely, the  extent  of  the  distribution  of  any  genus  varies  directly  as 
the  number  of  species  composing  it. 

There  are  a  few  genera  which  do  not  come  under  this  general  proi>o- 
sition.  Callichthys  has  but  two  species,  and  Moplosternum  only  three, 
but  the  limits  of  variations  of  the  species  of  these  two  genera  are  so 
wide  that  the  two  species  of  Callichthys  have  received  eleven  different 
names,  and  the  three  of  Hoplosternum  thirteen.  The  most  noted  ex- 
ception to  the  first  half  of  the  proposition  is  Hemidoras  (List  vi),  with 
thirteen  species. 

At  a  first  glance  it  might  appear  that  a  genus  with  a  narrow  distri- 
bution must  necessarily,  on  account  of  its  restriction,  have  few  species, 
but  a  closer  inspection  will  show  that  this  is  not  the  case.  Taking,  for 
instiince,  Lists  ii  and  vii:  The  genus  Pseudopimelodm  has  four  repre- 
sentatives in  the  region  covered  by  vii ;  the  genus  Bhamdia  twelve ; 
Pimelodella  five;  Pimelodus  seven;  Trachycorysies  five;  Pseudouche- 
nipterus  two;  Ageneiosus  six;  Loricaria  nineteen,  etc.  This  shows  that 
the  genera  of  wide  distribution  have,  on  average,  several  times  as  many 
species  in  a  given  system,  even  if  it  be  as  large  as  that  of  the  Amazons, 
as  a  genus  restricted  to  this  system;  and  that  a  genus  of  narrow  dis. 
tribution  has  not  a  small  number  of  species  simply  because  there  is  room 
for  no  more.  uyu^eu uy  ^_^ ^v^^i^ 


^^i8»l'']         proceedings  of  the  national  museum.  19 

Tbe  explanation  is  probably  connected  with  the  age  of  any  given 
genns.  Those  genera  with  many  species  and  wide  distribution  are 
evidently  now  at  their  prime,  while  those  with  wide  distribatiou  and 
few  species,  occupying  isolate  places  are  probably  remnants  from 
another  age,  and  genera  with  few  species  and  narrow  distribntion  are 
very  probably  later  differentiations.  There  are,  of  course,  cases  which 
will  not  be  classified  thus.  Callichthys  and  Hoplostemum  are  cases  in 
band  which  have  already  been  mentioned.  Flutystoma  (List  lu)  offers 
another  instance,  being  composed  of  a  single  species  distributed  over 
nearly  the  whole  of  tbe  region  east  of  the  Andes  and  north  of  Buenos 
Ayres. 

Another  fact  worthy  of  mention,  though  not  directly  illustrated  by 
these  lists,  is  that  the  species  of  wide  distribution  belong  to  genera  of 
many  species  and  wide  distribntion.  Genera  of  many  species  frequently 
have  one  or  more  species  of  wide  distribution.  On  the  other  hand 
genera  of  few  species  and  narrow  distribution  usually  have  species  of 
restricted  distribution. 

The  variability  of  species  of  wide  distribution  has  already  been  men- 
tioned. 

We  shall  now  t£^ke  up  the  zoogeography  more  in  detail.  Too  great 
stress  must  not  be  placed  on  our  present  knowledge;  the  details  of  the 
distribution  of  not  one  species  is  as  yet  worked  out.  The  absence  of 
certain  genera  from  the  Kio  Magdalena  and  the  Bio  Plata  is  probably 
due  to  our  lack  of  knowledge.  The  general  results,  however,  will  per- 
haps not  vary  greatly  from  what  may  be  deduced  from  the  present  data. 

A  word  as  to  the  preparation  of  the  lists.  The  entire  catalogue  was 
read  and  the  genera  (exclusive  of  marine)  having  similar  geographical 
boundaries  were  placed  together,  the  result  obtained  being  presented 
in  the  foregoing  lists.  The  regions  covered  by  each  list  are,  therefore, 
the  necessary  outcome  of  the  facts.  There  are,  naturally,  a  number  of 
genera  which  can  not  be  placed  in  any  of  the  lists. 

The  first  list  gives  the  genera  characterizing  the  Fnegian  subregion 
of  the  southern  zone.  Although  a  few  genera  (Chirodon^  Pygidium) 
have  representatives  here,  its  fauna  is  such  as  to  separate  it  very  dis- 
tinctly from  the  neotropical  realm  and  it  is  included  here  more  for  con- 
venience than  for  its  affinity  with  the  rest  of  South  America. 

The  second  list,  and  the  third  and  fourth  with  the  exception  of  those 
genera  found  also  in  the  Mexican  subregion  and  so  marked,  present 
the  genera  which  characterize  the  Brazilian  subregion  as  a  whole.  A 
few  of  the  genera  have  not  been  found  in  the  Bio  Plata  and  the  Bio 
Magdalena. 

The  fifth  list  characterizes  what  may  be  termed  the  Pacific  province 
of  the  Brazilian  region.  It  includes  the  territory  west  of  the  Andes, 
between  Costa  Bica*  and  Peru. 

*  The  Rio  Chagres  certainly  does  not  belong  to  the  Mexican  subregion. 
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The  validity  of  ttiis  province,  as  of  all  the  others  considered  here, 
will  become  niach  more  apparent  if  the  number  of  peculiar  species  of 
other  than  peculiar  genera  (see  List  iv,  foot-notes)  are  taken  into  account. 
Omitting  alpine  forms,  such  as  Pygidium^  the  species,  with  few  excep- 
tions, are  peculiar — the  few  excepted  species  being  inhabit-ants  of  Cen- 
tral America,  from  where  they  have  very  probably  emigrated.  As 
several  forms  are  now  found  on  both  the  eastern  and  western  slopes  of 
Panama,  the  isthmus  does  not  seem  to  be  a  barrier  to  the  migration  of 
fresh-water  fishes  at  present,  and  many  of  the  lowland  species  of  east- 
ern genera  now  inhabiting  this  province  may,  within  comparatively 
recent  time,  have  been  derived  from  the  east  by  way  of  Panama.  That 
the  mountains  of  Panama  are  a  greater  barrier  than  the  ocean  is  clearly 
seen  by  noting  the  species  found  in  the  Rio  Magdalena  which  are  also 
found  in  some  of  the  other  eastern  slope  streams,  but  are  not  found  in 
the  Pacific  province. 

List  VI  would  indicate  that  the  Amazons  and  the  region  to  the  north- 
ward constitute  a  well  marked  subregion  or  a  province.  The  validity 
of  this  province  seems  doubtful  in  the  face  of  this  seeming  preponder- 
ance of  evidence.  The  greater  portion  of  the  Parana  and  Paraguay 
are  unexplored,  and  it  is  tolerably  safe  to  predict  that  many  of  the 
genera  enumerated  as  peculiar  to  this  province  will  be  found  in  some 
portion  of  the  La  Plata  system.  The  explorations  of  Natterer  in  the 
Gi\jaba  fully  warrant  such  a  forecast.  He  found  several  Amazonian 
genera  in  this  river  which  had  not  before  been  recorded  fh)m  the  La 
Plata  system,  many  of  which  have  not  again  been  taken  in  its  lower 
courses.  Dr.  D.  S.  Jordan*  has  lately  called  attention  to  the  fact  men- 
tioned many  years  ago  by  Robert  Schomburgk,  that  there  is  at  times  a 
connection  between  the  Amazon  and  La  Plata  systems.  Dr.  Jordan 
says:  ''Prof.  John  G.  Branner  calls  my  attention  to  a  marshy  upland 
which  separates  the  valley  of  the  La  Plata  from  that  of  the  Amazon, 
and  which  permits  the  free  movement  of  fishes  from  the  Paraguay 
Biver  to  the  Tapajos.  It  is  well  known  that  through  the  Cassiquiare 
Biver  the  Bio  Negro,  another  branch  of  the  Amazon,  is  joined  to  the 
Orinoco  Biver.  It  is  thus  evident  that  almost  all  the  waters  of  eastern 
South  America  form  a  single  basin,  so  far  as  fishes  are  concerned.''t 

The  large  number  of  genera  found  in  the  Amazons  and  La  Plata  which 
do  not  occur  in  the  rivers  of  southeastern  Brazil  (see  List  iii)  would  lead 
one  to  conclude  that  the  Amazonian  genera  reach  the  La  Plata  system 
directly,  ev^en  if  such  connections  as  are  known  to  exist  were  not  known. 


•  Science  Sketches,  120,  foot-no  to  1. 

t  Th(3  American  Naturalist  of  April,  1888,  contains  the  following :  "  M.  Chaffanjon, 
the  well  known  explorer  of  the  Orinoco,  has  carefully  studied  the  communication 
between  that  nver  and  the  Amazon,  by  means  of  the  Cassiquiare,  and  comes  to  the 
conclusion  that  it  is  of  recent  origin.  The  rapid  current  of  the  Orinoco,  as  it  passes 
through  a  gorge  only  90  yards  wide  in  the  clay  deposits,  undermines  the  banks,  and 
this  action,  combined  with  actual  overflow  in  the  rainy  season,  has  produced  a  pernia- 
'nent  channeL    The  clay  deposits  on  the  left  bank  have  a  slope  towards  the  Amazon, 
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The  Ooianas  present  more  faanal  similarity  to  the  Amazons  than  to 
the  OrinocOy  notwithstanding  the  fact  that  a  direct  connection  between 
the  Bio  Kegro  and  Gassiqaiare  exists.  The  anomaly  may  be  explained 
by  the  comparative  state  of  knowledge  of  the  Orinoco  and  the  Guianas, 
the  former  having  received  bat  little  attention  from  explorers,  while  the 
Guianas— especially  British  Gniana — have  been  pretty  well  searched  by 
many  naturalists. 

The  genera  of  the  Amazons  (Lists  vii,  vin,  ix,  x)  are  sufficient  in 
number  to  warrant  the  separation  of  the  Amazons,  exclusive  of  the 
high  mountain  sources,  as  a  distinct  province,  the  Amazonian  province. 
This  province  ought  probably  to  include  the  Orinoco.  As  a  conven- 
ience the  genera  are  separated  into  four  divisions,  but  many  of  Lists 
vm  to  X  will  certainly  be  placed  under  the  head  of  vii  when  the  geograph- 
ical limits  become  better  known.  Many  of  the  genera  enumerated  under 
vn  are  known  from  only  two  portions  of  the  large  system,  some  being 
from  the  Amazon  and  Solimoens,  others  from  the  Solimoens  and  Mar- 
anon,  and  others  from  the  Amazon  and  Maranon.  The  last  combina- 
tions are  again  to  be  explained  by  our  comparative  lack  of  knowledge 
of  the  Solimoens  fauna.  There  are  also  genera  (as  Mesonauta)  found 
in  the  Amazon  and  the  Guapor6  under  conditions  which  differ  more  than 
those  between  the  Amazon  and  the  Maraiion.  For  the  present,  then, 
the  whole  of  the  Amazon  basin  may  be  considered  as  one  province. 
The  Amazon  fauna  presents  many  similarities  to  the  Guiana  fauna. 

Lists  xt  to  xiii  show  in  a  striking  manner  the  paucity  of  peculiar 
generic  types  in  the  San  Francisco,  Guianas,  and  Magdalena  regions  and 
their  entire  absence  in  the  Orinoco  region.  The  comparatively  large 
number  of  genera  peculiar  to  the  Guianas  is  doubtless  due  to  the  large 
number  of  isolated  river  systems  which  are  yet  too  closely  united  to 
warrant  a  separation  into  distinct  provinces.  The  absence  of  peculiar 
generic  types  in  the  Orinoco  is  probably  due  to  our  meager  knowledge 
of  that  large  river  and  to  its  direct  connection  with  the  Amazons. 

The  Bio  Magdalena,  considering  its  isolation  and  the  fact  that  it  lies 
entirely  to  the  west  of  one  of  the  highest  northern  Andean  ridges,  has 
remarkably  few  generic  types  pecnliar  to  itself  as  well  as  a  strikingly 
large  number  of  species  found  in  other  eastern  rivers.  If  we  compare 
this  with  the  paucity  of  identical  types  in  the  Pacific  province  and  in 
the  eastern  provinces  we  have  before  us  a  self-evident  proof  that,  within 
a  certain  limit,  bodies  of  salt  water  present  a  much  weaker  barrier  to 
the  distribution  of  fi^sh- water  fishes  of  South  America  than  even  a 
narrow  and  comparatively  low  mountain  chain  such  as  separates  the 
Oaaca  from  the  Pacific  province. 

The  Bio  San  Francisco  has  but  two  peculiar  genera  which  are  very 
closely  related  to  genera  of  wide  distribution.  This  can  not  be  attrib- 
uted to  lack  of  knowledge,  for,  through  the  labors  of  Beinhardt,  Liitken, 
and  others,  this  river  fauna  has  been  as  well  made  known  as  that  of  any 
other  region.    As  will  be  seen  from  List  vi,  this  river  has  several  genera 
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found  elsewhere  only  in  the  Amazons  and  northward.  These  are  very 
probably  late  iinmigrant-s  from  the  Amazon.  This  s^'stem  may  provi- 
sionally be  set  apart  as  the  San  Francisco  province. 

Soath  of  the  Eio  San  Francisco  is  a  province  well  marked  both  posi- 
tively and  negatively.  Very  many  genera  found  to  the  north  and  to 
the  south  (see  List  ni)  have  no  representatives  here,  while  a  large  num- 
ber of  genera  are  peculiar  to  the  region.  Its  northern  and  southern 
limits  can  not  yet  be  defined;  roughly  speaking,  it  includes  all  the 
Atlantic  slopes  of  Minas  Geraes,  Bahia,  and  Bio  de  Janeiro.  The  chief 
river,  and  the  one  most  thoroughly  explored,  is  the  Parahyba  with  its 
tributaries  Muriah6  and  Rio  Preto.  Other  rivers  are  the  Itabapuana, 
Doce,  Mucnri,  Jequitinhonha,  Pardo,  Paraguassu. 

The  isolation  of  this  province  proves  in  a  very  decided  manner  that 
the  large  number  of  genera  of  the  La  Plata  which  are  also  found  in  the 
Amazons  have  not  reached  the  La  Plata  by  way  of  the  sea.  The  region 
may  be  termed  the  Atlantic  province. 

The  mountain  sti*eams  of  Colombia,  Ecuador,  Peru,  and  Bolivia  are 
inhabited  by  a  number  of  peculiar  genera  (xy)  and  a  large  number  of 
peculiar  species,  especially  of  Pygidium  and  Chwtostomus.  The  pecul- 
iarities are  such  that  these  mountain  regions  may  readily  be  distinctly 
separated  as  the  Andean  province.  The  genera  Eremophilm  and  Astro- 
hlepus  ascribed  to  the  Magdalena  may  belong  to  this  province.  Its 
boundaries  are  necessarily  very  irregular  and  as  yet  not  well  defined. 
Species  of  Pygidium^  which  are  here  especially  abundant,  are  also  found 
in  the  coast  rivers  of  Peru  and  southward  to  Chili,  thus  forming  an 
important  portion  of  the  Fuegian  fauna.  The  most  important  body  of 
water  is  Lake  Titicaca  and  the  headwaters  of  both  the  eastern  and 
western  slopes  are  included. 

Of  the  La  Plata  province  little  need  be  said  at  this  time.  A  very 
large  part  of  it  has  not  yet  been  explored.  At  present  the  province 
must  be  distinguished  by  its  negative  characters.  The  genus  Cochliodon 
is  so  nearly  related  to  Amazonian  genera  that  it  is  of  no  great  impor- 
tance. The  way  in  which  Amazonian  genera  may  enter  the  La  Plata 
system  has  been  pointed  out  above. 

With  the  present  data  the  Brazilian  subregion  may  provisionally  be 
divided  into  the  following  provinces:  (1)  Pacific,  (2)  Andean,  (3)  Mag- 
dalena, (4)  Orinoco,  (5)  Guiana,  (6)  Amazonian,  (7)  San  Franciscan,  (8) 
Atlantic,  (9)  La  Plata. 

This  account  would  not  be  complete  without  a  few  words  in  regard 
to  Central  America  and  Mexico.  The  latter  may  be  dismissed  with  the 
statement  that  its  northern  half  contains  Korth  American  forms  chiefly 
while  its  southern  half  has  a  large  proportion  of  Central  American 
forms.  The  Central  American  fauna  consists  of  very  few  northern 
types,  the  great  majority  being  modified  representatives  of  South  Amer- 
ican forms.    There  does  not  exist  at  present  a  sufficient  barrier  to  pre- 
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vent  the  ready  interraingling  of  the  two  faunas.    Wallace  says  on  this 
subject : 

The  whole  character  of  neotropical  zoology,  whether  aa  reji^anls  its  deficieucies  or 
its  specialties,  points  to  a  long  continuance  of  isolation  from  the  rest  of  the  world, 
with  a  few  very  distant  periods  of  nnion  with  the  northern  continent.  The  latest 
important  separation  took  place  hy  the  snhmergence  of  parts  of  Nicaragua  and  Hon- 
duras, and  this  separation  prohahly  continnad  throughout  much  of  the  Miocene  and 
Pliocene  periods;  but  some  time  preyious  to  the  coming  on  of  the  glacial  epoch,  the 
union  between't he  two  continents  took  place  which  has  continued  to  our  day.  Earl  ior 
submergences  of  the  Isthmus  of  Panama  probably  occurred,  isolating  Costa  Rica  and 
Yeragua,  which  then  may  have  had  a  greater  extension,  and  have  thus  been  able  to 
develop  their  rich  and  peculiar  fauna. 

The  Isthmus  of  Tehuantepec,  at  the  south  of  Mexico,  may  probably  also  have  been 
submerged;  thus  isolating  Guatemala  and  Yucatan,  and  leading  to  the  specialization 
of  some  of  the  peculiar  forms  that  now  characterize  those  countries  and  Mexico. 

EXPLANATIONS. 

The  species  are  numbered  consecutively  from  first  to  lastj  the  sub- 
species have  added  the  letters  a,  b,  c,  etc.,  to  the  number  of  their  re- 
spective species. 

Species  insufficiently  described  or  doubtful  for  other  reasons  have 
their  number  followed  by  an  interrogation  point. 

As  far  as  possible  with  the  present  status  of  South  American  ichthy- 
ology the  species  of  a  genus  have  been  grouped  under  their  respective 
subgeneric  names. 

The  families  have  been  arranged,  with  slight  modifications,  after  the 
system  proposed  by  Cope  and  Gill.  Those  families  and  genera  which 
have  been  reviewed  by  us  have  their  genera  and  species  arranged  as  in 
our  Revisions.  The  genera  and  species  of  the  other  families  have  been 
arranged  as  in  Gtinther's  Catalogue  of  Fishes. 

As  in  the  A.  O.  U.  Code  and  Check-list  the  name  of  each  species  and 
subspecies  is  followed  by  the  name  of  the  original  describcr  inclosed 
in  parentheses  if  it  is  not  also  the  authority  for  the  name  adopted. 

In  selecting  names  we  have  tried  to  follow  the  canons  of  the  A.  O.  U. 
Code  implicitly  in  all  cases  but  the  following : 

Canou  xvii is  to  be  modified  to  read:  Between  competitive, specific, 
or  generic  names  published  simultaneously  in  the  same  work  preference 
is  to  be  given  to  that  which  stands  first  in  the  book. 

Canon  xviii  is  to  be  disregarded. 

Canou  XXY  is  made  to  read :  A  genus  formed  by  the  combination 
of  two  or  more  genera  takes  the  name  first  given  in  a  generic  or  sub- 
generic  sense  to  either  or  any  of  its  components. 

After  the  name  of  the  describcr,  is  given  the  general  habitat  of  the 
species.  All  the  localities  at  which  a  species  has  been  found  have  been 
compiled  and  on  these  notes  the  statement  of  the  habitat  of  each  species 
is  based. 

The  habitat  is  followed  in  each  case  by  a  reference  to  some  descrip- 
tion of  the  species  in  question.  If  it  is  described  in  Dr.  Giiuther's  Cat- 
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Cologne  of  Fisbcs  only  tbe  letter  (1.  with  the  volume  and  page  are  given. 
Later  works  are  referred  to  more  in  full.  Unless  the  first  description 
of  species  discovered  since  Dr.  Giinther's  catalogue  was  published  was 
insufficient  or  published  in  some  obscure  journal  it  is  referred  to.  In 
those  families  which  have  Lately  been  revised  the  revisions  only  are  re- 
ferred to. 

The  habitat  is  in  each  cavse  followed  by  the  synonyms  of  the  species 
as  determined  by  us  or  by  the  latest  works  of  other  authors. 

MAR8IP0BRAN0HIL 

IIYPEROARTIA. 

L  PETROMYZONTID^. 

1.  EXOMEQAS  Gin. 

1.  E.  macrostomus  (Bnrmoistor).     Baenos  Ayres,    G.,  viii,  506. 

2.  CARAOOLA  Gray. 
Mordacia  Gray. 

2.  C.  mordajc  (Ricbardson).     Valparaiso.     G.,  vin,  507. 

(\  lapiddaQiay;  Petromyzon  anwandteri  aud  acutidens  Piiilippi. 

3.  GEOTRIA  Gray. 
Velasia  Gray. 

3.  G.  chileufiis  (Gray).     Chili.    G.,  viii,  r>09. 

PISCES. 
RAIiE.* 

II.  TORPEDINIDJ3. 
4.  NARCINE  Henle. 

4.  N.  brasiUenais  (Olfors).    Atlantic  coast  of  Tropical  Aiiiorica,  entering  rivers.    O., 

VIII,  4r>X 
Torpedo  bancrofUi  (iriffitli ;  iV.  nigra  Dnnioril;   Torpedo  pictus  Gronow. 

III.  DASYBATlDiE. 

5.  PARATR7GON  A.  Dumdril. 

Dhceua  Garnian. 

5.  P.  BtxongylopteniB  (Scbombnrr^k).     British  Guiana.    G.,  viii,  476. 


•  Tlie  foUowing  speoios  are  rooorrlod  from  tbe  month  of  ttio  La  Plata :  Muatelns  vul- 
garis Miillnr  and  Ilenlo:  (iiintbor;  MO.  Jiaia  platana  Giiutber;  '80,  a  11.  Baia 
micropa  GUntber  ;  '80,  a  12. 
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€,  7.  POTAMOTRTGON  Garman. 

6.  P.  brachyuruB  Gunther.    La  Plata.    G.,  '80,  8. 

7.  P.  hystiiz  Miiller  &  Henle.     Ruawa ;  Rio  Plata ;  Apur^ ;  Orinoco;  Rio  Branco. ' 

G.,  '80,  7. 
a  p.  d'orbignyiCastlenan.    Tocantins ;  Orinoco  near  Cindad,  Bolivar.  G.,  viii,  4S4. 
9.  P.  reticulatns  GUnthor.    La  Plata ;  Surinam ;  Santareni.    G.,  viii,  482,  as  T.  hys- 

irix, 
10.  P.  magdalenag  Steind.    Rio  Magdalena.    Steind.,'78,  56. 

IL  P.  motoro  Miiller  &  Henle.    Rio  Cnyaba.    G.,  viii,  484. 
Tr$gon  garrapa  Schombargk. 

12.  P.  dumeiilii  Caatlenan.    Aragnay ;  Tocantins,  Rio  Crizas.    G.  viii,  484. 

T.  mUlleri  and  henUi  Castlenaa. 

8.  ELIJPESnRTTS*  Sohomburgk. 

13.  R  Bpiiiicaocla  Schonibnrgk.    Rio  Branco,  near  Fort  Joaqnini.     G.,  viii,  472. 

DIPNOI. 
IV.  LEPIDOSIRENIDiE. 

9.  LEPID08IREN  Fitzinger. 

Amphibichthys  Hogg. 

14.  L.  paradoza  F.    Madeira  near  Barba ;  Amazon  near  Villa  Nova.    G.,  viii,  322. 

L.  (HuimiliM  Castelnau. 

SYMBRANCHIA. 
V.  SYMBEANOHID^. 

10.  BTBdBRANCHUB  Bloch. 

Unibranckaperiura  Lac^pMe ;  Ophisteman  McClelland ;  TeirahrancKus  Bleeker. 

15.  8.  marmoratUB  Bloch.    Porto  Alegre ;  Pemambaco ;  Amazons  and  northward. 

O.,  VIII. 

8.  immaeulatui  Bloch ;  8.  tranaversalis  Bl.  A  Sohn. ;  Unibranckaperiura  griaea 

Lac^p. ;  Unibranchapertura  lineata  Lac^p. ;  S.  fnliginoaus  Ranzani ;  Murcena 

InmbricuM  Gronow ;  8,  vitiatua  Castelnau. 

NEMATOGNATHI.t 

VL  ASPREDmiD^. 
BUNOCEPHALINiE. 

11.  BXTNCCXSPHALICHTHTS  Bleeker. 

16.  B.  hypaitiniB  (Kner).    Rio  Branco. 

*EUipe9nrua  is  retained  only  provisionally.  ^^ElHpesurus  spinicauda  of  Scliombnrgk 
ii  probably  a  mutilated  specimen  of  one  of  the  varieties"  of  P.  Dumerilii.  See  Gar- 
mw,  78. 

IThespeeiea  of  this  order  are  described  in  A  Revision  of  the  South  American  Ne- 
iDitognathi  E.  and  E.,  1890,  and  no  other  references  will  be  given  to  deaoriptions. 
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12.  BTJNOCEPHALUS  Kuer. 
Aspredo  Swainson. 

17.  B.  Bcabriceps  Eigenm.  <&  Eigenm.    Jutahy. 

18.  B.  verrucosus  (Bloch).    Amazon. 

19.  B.  gronovii  Bleeker.    Mouth  of  Rio  Nogro,  Guiana. 

20.  B.  bicolor  Steindachner.    Solimoens  and  Marafion. 

21.  B.  melas  Cope.    Mara&on. 

22.  B.  kneril  Steind.    Solimoens  and  Mara&on. 

23.  B.  aleuropais  Cope.    Marafion. 

13.  DYSICHTHYS  Cope. 

24.  D.  coracoldeus  Cope.    Marafion  (Nauta). 

ASPREDININ^. 
14.  ASPRBDO  Scopoli. 
Platyatacwi  Bloch.    J«pre(7o  Bleeker,  fiof  Swainson.     Cotylephorus  SvfSLinaon. 
^Plaiyaiiicu^  Bloch. 

25.  A.  cotylephorufl  Bloch.    Surinam;  Rio  Para. 

S,  hexadactylm  Lac6p. ;  A,  sex-cirrkis  C.  «fc  V. ;  A.  spectrum  Gronow. 

26.  A.  nematophorus  Bleeker.    Surinam. 

^AsprciU  Scopoli. 

27.  A.  aspredo  (Linnteus).    Gniana;  Rio  Para;  Lake  Arary. 

Pl(Bci8  Bloch;  A,  hatrachus  L. 

28.  A.  sicuephorus  Cqy.  &  Yal.    French  Guiana. 

29.  A  filaxnentosus  Cuv.  &  Yal.    Gnianas. 

$  Aspredlnichthya  Bleeker. 

30.  A.  tiblcen  (Temminck).    Surinam;  Brit.  Gniana;  Curuca,  Rio  Muria. 

VII.  DIPLOMYSTID^. 
15.  DIFLOAnrSTES  Bleeker. 

31.  D.  papillosus  (Cuv.  &  Val.).    Central  Chili. 

A.  carchariaa  Ley  bold;  A.  rilloau^j  aqaaluSf  microptermt^  nynodon  Philippi. 

VIII.  SILURIDJ5. 

TACHISURINiE. 

16.  PARADIPLOM7STBS  Bleeker. 

32.  P.  coruscans  (Lichtenstein)  habitat? 

17.  QENIDENS  Castlenau. 

33.  Q.  genidens (Cuv.  «&  Yal.).    La  Plata;  Aragnay. 

6r.  cuHeri  Castlenan;  (r.  granulosus  Caatleuau. 
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18.  TACHISUR0S  Lac<^iM><lt'. 

RagruSf  Arius  Ciiv.  «fe  Vsil.  ;  Sciadesy  Arimlra  Miiller  «&Troschei;    CcphalocasM, 
GHtratinga,  Selenwpia,  HemiariuSy  Pseudanus  Bleeker;  Xotarius  Gill. 

34.  T.  albicans  (Cuv.  <&  Val.).    Amazon.     Enters  riverH. 

B.  valencienneai  Castlenan. 

35.  T.  herzbergii  (Bloch).    Para.    Enters  rivers. 

P.  argenteus  Lac^p^de ;    B,  pemecus  Cuv.  &  Val. ;  B,  ccclesiinua  M.  «&  T. ;    H. 
hymenarhinus  Bleeker. 

36.  T.  upsilonophoras  (Eigenm.  «&  Eigenm.).     Rio  Grande  do  Sul. 

37.  T.  barbus  (Lac6p^de).    Montevideo;  Giiahyba;  Rio  Grande  do  Sul;  Rio  Para- 

liyba ;  Rio  Doce ;  Aragnay. 

P.  commeraoni  Lac. ;  B,  barhatua  Quoy  &  Gaimard  ;  P.  reraicolar  Castlenau. 

38.  T.  grandoculia  (Steind.).  Rio  Doco. 

39.  T.  agassizii  Eigenm.  &  Eigenm.     Rio  Grande  do  Sul. 

40.  T.  spixii  (Agassiz).    Para,  Cayenne,  Surinam.     Enters  rivers. 

P.  dlbidua  Spix;  A.  arenatua  Cuv.  &  Val. ;  A*  laticepa  Giinther. 

41.  T.  multiradiatus  Giinther.     Rio  Bayano,  Panama. 

CALLOPIIYSIN^. 
19.  CALLOPHTSIJS  Miiller  &  Troschel. 

PimelotropU  Gill ;  Paeudocallophyaua  Bleeker. 

42.  C.  macropterus  (Liobtenstein).  Amazon  ;  Solimoens,  Marafion,  and  northward. 

P.  ctenodua  Agassiz;  P.  inaignia  Schomb. ;  P.  lateralia  Gill. 

PIMELODIN^.. 
20.  PIMELODINA  Steind. 

43.  P.  flavipinnis  Steind.    Para. 

44.  P.  iiaausEigenm.<&  Eigenm.     Pira. 

21.  PINIRAMPUS  Bleeker. 

45.  P.  pirinampu  (Spix).     Rio  Tocantins  to  Veneznola. 

P.  typua  Bleeker;  f  P.  barbancho  Humboldt. 

22.  LT7CIOPIMELOD0S  Eigenm.  A  Eigenm. 

46.  L.  pati  (Val.).    Rio  Plata ;  Rio  Branco. 

47.  L.  platanuB  (Giinther).     Rio  Plata. 

23.  PSEX7DOPIMISLOD0S  Blocker 

Zungaro  Bleeker. 

^  Lophioailurua  Steind. 

48.  Pa.  alexandri  Steind.    Rio  San  Francisoo. 

$  Batraohoglannia  Gill. 

49.  P&  parahybaa  Steind.    Rio  Parahyba  to  Rio  Doco. 

50.  Pa.  raninua  (Cuv.  &  Val.).    Rio  Janeiro  to  Essequibo;  Ilnallaga;  Matto  Grosso. 

51.  Pa.  pulcher  Boulonger.     E.iAtern  Ecuador. 

$  Paeudopimelodm  Bleeker. 
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52.  Ps.  zunigaro  (Hnmboldt).    Rio  Plata  to  Rio  Magdalena. 

P.  hufonius  Ciiv.  &  Val. ;  P.  chartia  Cuv.  &  Val. ;  P.  VMnguru8  VaL ;  Z.  hum- 
holdtii  Bleaker. 

53.  Ps.  acanthochira  EigeDin.  &  Eigenm.    Amazon  ;  Solimoens. 

24.  RHAMDIA  Bleeker. 

PteronotM  Swainson ;  Pimelonoius  Gill ;  Noioglanis  QUnther. 

54.  ?  R.  velifer  (Hamboldt).    Magdalena. 

55.  ?  R.  argentinii8  (Hamboldt).    Magdalena  near  ChiUoa. 

56.  ?  R.  laukidi  Bleeker.    Gaiana. 

57.  ?  R.  grunniena  (Humboldt).    Orinoco. 

58.  R.  breviceps  Kner.    Marabitanos. 

59.  R.  Bchombnrgkii  Bleeker.    Brazil,  Gaiaua. 

60.  R.  bathynms  (Cope).    Marafion. 

61.  R.  obesa  Eigenm.  &  Eigenm.    Teffd. 

62.  R.  sebae  (Cav.  &  Yal).    Rio  Janeiro  to  Rio  Magdalena ;  Amazon ;  Solimoens. 

P.  ategelichii  M.&T. ;  P.  muscidus  M.  &  T. ;  P.  holomelas  Gilnther;  P.  mulleri 
GUnther. 

63.  R.  sebaB  kneri  (Steind.).    Amazon,  Solimoens,  and  northward. 

64.  R.  foina  (M.  <&  T).    Taknta,  Gaiana. 

65.  R.  humilis  (Gilnther).    Marafion ;  Venezaela. 

66.  R.  cinerascens  (Gilnther).    Guayaqnil ;  Esmeraldas. 

67.  R.  pentlandi  (Cuv.  &  Val.).  Titicaca ;  Monterico;  Tnllumayo;  RiodeHuambo. 

68.  R.  quelen  (Quoy  &  Gaimard).    La  Plata  to  Amazon. 

Pimelodus  sellonis  MUller  <&  Troschel ;  T  Pimelodus  hahianus  Castelnan ;  Silurvt 
fopipoca  Natterer;  Pimelodus  iouchereri  GHutheT ;  Pimelodus  queleni  cuprea 
Steind. ;  Pimelodus  cuyaba  Steindachner. 

69.  R.  multiradiatas  (Kner).    Amazon;  Solimoens;  Madeira;  Esscquibo. 

Pimelodus  arekaima  Schombargk,  description,  not  plate. 

70.  R.  sapo  (Val.).    Rio  Plata;  southern  Brazil. 

71.  R.  hilaril  (Cuv.  &  Val.).    Rio  San  Francisco  to  La  Plata. 

72.  R.  wagneri  (Gilnther).    East  and  west  slopes  of  Panama  and  Central  America. 

Pimelodus  cinerascens  Kner  <&  Steind.  (not  Gilnther);  Mamdia  hransfordii G\l], 

73.  R.  longicauda  Boulenger.    Canelos. 

74.  R.  doraalis  Gill.    Marafion. 

75.  R.  poeyi  Eigenm.  &,  Eigenm.    Goyaz. 

76.  R.  tenella  Eigenm.  &,  Eigenm.    Cudajas. 

25.  RHAMDELLA  Eigenm.  <&  Eigenm. 

77.  R.  microcephala  (Reinhardt).     Rio  das  Velhas. 

78.  R.  notata  (Schomburgk).    Rio  Branco. 

79.  R.  eriarcha  Eigenm.  <&  Eigenm.    Rio  Grande  do  Snl. 

80.  R.  ezBudana  (Jenyns).    Rio  Janeiro. 

81.  R.  jenjrnsii  (Gilnther).    Rio  Janeiro ;  Maldonado. 

Pimelodus  gracilis  Jenyns  (not  Val.). 

82.  R.  minuta  Lutken.    Macacos;  Rio  das  Velhas;  Rio  de  Janeiro. 
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26.  HEPTAPTERUS  Blocker. 

83.  H.  mustellniis  (Val.).    Rio  Grande  do  Sal ;  Rio  Plata. 

27.  ACENTROinCHTEnrS  Eigenm.  &  Eigenm. 

84.  A  leptOB  Eigenm.  &  Eigenm.    Sao  Mateos. 

85.  A.  surinamenais  (Bleeker).     Surinam. 

86.  A.  coUettii  (Steind.).    Rio  Plata. 

28.  NANNOOLANIS  Boalenger. 

87.  N.  faflciatus  Boalenger.    Ecuador. 

29.  PIMELODELLA  Eigenm.  &  Eigenm. 

88.  P.  cristatoa  (Miiller  &  Trosohel).    Rivers  north  of  Cape  San  Roque. 

Pimelodus  insignis  Schomburgk, description,  not  plate;  Pimelodus  agtusizii 
Steindachner ;  Ptmelodus  opthalmicus  Cope. 

89.  P.  weaselii  (Steind.).    Rio  Puty  to  Esseqaibo;  Amazon. 

90.  P.  gracilis  (Valenciennes).    La  Plata  to  Orinoco. 

91.  P.  pectixufer  Eigenm.  &  Eigenm.    Pio  Parabyba. 

92.  P.  modestns  (Gtlntber).    Western  Ecuador;  eastern  Panama. 

93.  P.  elongatuB  (GUnther).    Western  Ecuador. 

94.  P.  lateristriga  (MUller  &  Troschel).    North  of  Rio  Parahyba. 

95.  P.  harttdi  (Steind.).    Rio  Parahyba. 

96.  P.  bxickleyi  (Boulenger).    Rio  Parahyba ;  Amazon ;  MarafLon. 

97.  P.  vittata  (Kroyer).    Atlantic  slopes  of  Minas  Geraes  and  Bahia. 

98.  P.  cliagreai  (Steind.).    Rio  Chagres. 

99.  P.  "braailieiiBia  (Steind.)    Rio  Parahyba. 

30.  PIMXSLODU8  Lac^p6de. 

Pseudariodes  Bleeker ;  Pseudorhamdia  Bleeker. 

100.  P.  cyanostigma  (Cope).    Pebas,  Ecuador. 

101.  P.  quadiimactilatna  (Blocb).    f  America. 

102.  P.  eques  Miiller  &  Troschel.    Amazon,  Solimoens,  and  northward. 

103.  P.  omatuB  Kner.    Amazon,  Solimoens,  and  northward. 
JSilurus  megacephalus  Natterer. 

104.  P.  albicans  (Cuv.  &  Yal.).    Rio  Plata. 
Arius  albidus  Yal.;  Jrius  moroH  Yal. 

105.  p.  pictos  Steind.    MarafLon. 

106.  P.  clariaa  (Bloch).    Rio  Plata  to  Rio  Magdalena. 

Piwielodus  maeulatus  LacdpMe;  Pimelodua  rigidus  S\yix  ;  Pimehdus  hlochii  Cnv, 
Sl  Yal.;  PimeloduB  arekaima  Schomburgk  (plate,  not  description);  Alystus 
asoita  Gronow ;  Pimelodw  maeronema  Bleeker ;  Paeudariodett  albicans  Ltit- 
ken;  fPseudariodes  pantherin us  lAutken;  Pseudorhamdia  piscairix  Cope; 
Piramutuna  macrospUa  GUnther. 

107.  P.  groaskopfii  Steind.    Rio  Magdalena  and  tributaries. 

108.  P.  labroBUs  Kruyer.    La  Plata. 

109.  P.  valenciennis  Kroyer.    Rio  Plata. 

110.  P.  westenuanni  Reinhardt.    Rio  das  Yelhas. 
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111.  P.  altipinnis  Steiud.    Amazou;  Demarara. 

112.  P.  fur  ReinliarcU.    Amazon ;  Rio  Negro ;  Riu  San  Fraucioco. 
Pimdodua  microatomus  Steiud. 

31.  Nov.? 

113.  Piriuampus  agassizii  Steiud.    Amazon ;  Mara&ou. 

32.  CONORH7NCHOS  Bleeker. 

J  Conorhynchos, 

114.  C.  conirostris  (Cuv.  &.  Yal.).    Rio  San  Fraucisco. 

$  Xoi\  ? 

115.  C.  glaber  Steiud.    Porto  Scguro. 

33.  BAGROPSIS  LUtken. 

116.  B.  reinhardti  LUtken.     Rio  das  Vclbaa. 

34.  PIRAMUTANA  Bleeker. 

117.  P.  piramuta  (Kner).    Amazou;  SuiimoouH;  Rio  Negro;  Rio  Madeira. 

35.  PLAT7NEMATICHTH7S  Bleeker. 

118.  P.  punctulatUB  (Kuer).    Amazon,  SolimoeuH,  and  tributaries. 
Bagrus  nigripunctaiiis  Kner. 

119.  P.  arae;uayenBi8  (Castelnau).    Araguay. 

36.  PHRACTOCEPHALUS  Agashiz. 

120.  P.  hemiliopterus  (Bloch  <&  Schneider).    Amazon,  Solimoens,  Mara&on,  their 

tributaries,  aud  northward. 
rhraciocephalus  hicolor  Agassiz. 

37.  SCIADES  >lUllor  &  Troschel. 

Leiarlus  */•  Sciadeichthya  Bleeker. 

^  Sciadc9  M.  &  T. 

121.  S.  pictUB  M.  &  T.    Amazon  and  tributaries. 

$  Sciadeoidi'fi  Eigenm.  &  Eigenm. 

122.  S.  marmoratuB  Gill.    MaraQon. 

38.  NBMUROOLANIS  Eigenm.  &,  Eigenm. 

123.  N.  lauceolatUB  Eigenm.  &  Eigenm.     Jutahy. 

39.  BRACHYPLATYSTOMA  Bleeker. 

Pxraiinga  Bleeker ;  Malacohagnts  Bleeker. 

124.  B.  filamentOBUB  (Licbtenstein).     Brazil. 

125.  B.  vaillantt  Cuv.  &  Yal.    Eastern    slopes   of  South  America  north  of    Rio 

Parahyba. 
P.  ajfine  (Cuv.  Sc  Val.);  P.  mucosa  Vaillant;  1\  verrucotum  Boulenger. 
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126.  B.  reticulatiim  (Kuer).     Rio  Tocautius;  Aiuazou  aud  tributaries;  Rio  Ma- 

deira. 

127.  B.  rousseaiudi  (Cafitlenau).    Amazon. 
B,  tjoliaih  Heckel. 

40.  DUOPALATIN0S  Eigenui.  &  Eigenm. 

128.  D.  emarginatuB  (Cuv.  <&  Val.).     Rio  Sau  Francisco. 

41.  Nov.? 

129.  Platy stoma  liitkeni  Steiiid.    Amazon. 

42.  STEINDACHNBRIA  Elgcum.  «&  Eigenm. 

130.  St.  amblyura  Eigenm.  <&  Eigenm.     Rio  Jequitiohonha. 

131.  St.  doceaua  Eigenm.  &.  Eigenm.    Rio  Doce. 

132.  St.  parahybaa  Steind.    Rio  Parabyba. 

43.  HEMISORUBIM  Bleeker. 

133.  H.  platyrhynchos  (Cuv. «fe  Val.).     Orinoco;  Amazons;  Paranahyba. 

44.  PSEUDOPLAT7STOMA  Bleeker. 

Jlemiplaty stoma  Bleeker. 

134.  Pa.  fasciatum  (Linnasns).    Amazons  and  nortbward. 
f  PI,  truncatum  Agassiz ;  PLpuncUfer  Castlenau. 

134a.  Ps.  £  nigricans  Eigenm.  <&  Eigenm.    Xiugu. 

134b.  Pa.  £  brevifile  Eigenm.  &  Eigenm.    Goyaz. 

134c.  Ps.  £  intermedium  Eigenm.  &,  Eigenui.    Obidos ;  Rio  Puty. 

134d.  Ps.  £  reticulatum  Eigenm.  &  Eigenm.    Rio  Negro. 

135.  Ps.  tigrinum  (Cuv.  &  Val.).    Amazons;  Guiana. 

136.  Pa.  corusceins  (Agassiz).    Rio  San  Francisco  ;  La  Plata. 

Soruhim  caparary  Spix ;  Plaiystoma  pardalis  Val. ;  Pluty stoma  punciatum  Cuv.  & 
Val. ;  Platystoma  orbignianum  Val. ;  Platystoma  forsohhammeri  Reinhardt. 

45.  SORTJBIM  Spix. 

Platystoma  Agassiz. 

137.  S.  lima  (Bloch  &,  Schneider).     Rio  Plata;  Amazons  and  tributaries;  Orinoco; 

Magdalena. 
Soruhim  ivfraooularis  Spix ;  Platystoma  luoeri  Weyenbergh. 

46.  BORUBIMICHTHTS  Bleeker. 

138.  S.  planiceps  (Agassiz).     Amazons ;  Orinoco. 

Sorubim  pirauttca  Spix  ;  Platystoma  artedii  Giiuther  ;  Sorubimichthys  ortoni  Gill. 

139.  S.  spatula  (Agassiz).     T  Amazon. 
Soruhim  jandia  Spix. 

140.  S.  gigas  (GUutber).    Huallaga. 

47.  PLAT7STOMATICHTHTB  Bleeker. 

141.  P.  Bturio  (Kner).    Amazon  and  tributaries. 
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DOEADIN^. 
48.  PH7SOP7XIS  Cope. 

142.  P.  lyra  Cope.    Ambyiacu. 

49.  DORAS  Lac^p^de. 

CentrochirAg&aaiz;  Lithodoras^  Pier  odor  as,  Platy  dor  eu,  Aoanthodorat,  Astrodoran 
j-  Amhlydaras  Bieeker ;  Zathorax  4'  Agamyxis  Cope. 

$  JAthodoraa  Bleeker. 

143.  D.  dorsalis  Cav.  <&  Yal.    Pars ;  Rio  Negro ;  Cayenne. 

Dorat  papilionatus  Filippi ;  Doras  liihogaster  Heokel. 

i  Doras  Lao6pede. 

144.  D.  uranoacopuB  Eigenm.  &  Eigeum.    Lake  Hyanuary. 

145.  D.  maculatuB  Yal.    Rio  Plata ;  Amazon ;  Demarara. 
t  Doras  granulosus  Yal. ;  Doras  murica  Natterer. 

146.  D.  longipinia  Steind.    Rio  Magdalena. 

t  Doras  crocodili  Humboldt. 

147.  D.  albomacolatua  Peters.    Calabozo. 

148.  D.  helicophilus  Gilnther.    Snrinani. 

149.  D.  dentatus  Kner.    Surinam. 

150.  D.  coatatus  (Linnsens).     Rio  San  Fianciaco;  Amazon;    Solimoens;   Guiana 

region. 

151.  D.  annatulua  Cnv.  &  Yal.    Upper  courses  of  Brazilian  rivers ;  Yenezuela. 

152.  D.  hancockii  Cuv.  &  Yal.    Cupai. 

153.  D.  brachiatuB  Cope.    Marafion. 

$  Acanthodoras  Bleeker. 

154.  D.  calderoneiiBiB  Yaillant.    Lago  Alexo ;  Calderon. 
Doras  depressus  Steind. 

155.  D.  cataphractus  (Linnasus).    Central  Brazil ;  Guiana. 

Cataphractus  americanns  Bloch  &.  Schneider ;  Doras  blochii  Cuv.  &  Yal. ;  f  Doras 
brunnescens  Schomburgk;  Doras  polyramma  and  polygramma  lleckel;  Cal- 
liohthys  asper  Gronow. 

156.  D.  BpinoBisaimuB  Eigenm.  &  Eigenm.    Coary. 

157.  D..marmorataB  Reinhardt.    Rio  San  Francisco 

$  Amhlydoras  Bleeker. 

158.  D.  afflnis  Kner.    Rio  Branco ;  Rio  Guapore. 
Doras  irunoatus  Bleeker. 

159.  D.  weddellii  Castlenau.    Amazons. 
Doras  grypus  Cope. 

$  Cenirochir  Agstaaiz, 

160.  D.  crocodili  Humboldt.    Rio  Magdalena. 

i  Agamyxis  Cope. 

161.  D.  castaneo-ventriB  Schomburgk.    Pas^awi;!, 
162  D.  pectinifroxui  Cope.    Pebas,  Ecuador, 
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$  Asirodoras  Bleeker. 

163.  D.  astexifrons  Heckel.    Amazon,  SoUiuoenB,  and  tributaries. 

164.  D.  heckelii  Kner.    SoUmoenH. 

165.  D.  monitor  Cope.    Amazon. 

166.  D.  nauticas  Cope.    Maraiion. 

50.  0X700RAS  Kner. 
Fseudodoras  and  Bhinodoraa  Bleeker. 

$  Qxy dor 08  KuQi, 

167.  O.  niger  (Val.).    Amazouns  and  northward  ;  Rio  San  Francisco. 

Doras  humholdti  kgaMBiz ;  Corydora8e4entaiu9Siiix;  h'hinodoras  prionomuaCo^ ; 
Bhinodoraa  teffeanus  Steiud. 

168.  O.  knexii  Bleeker.    Cujaba. 

$  Rhinodoras  Bleeker. 

169.  O.  d'orbigny  Kroyer.    La  Plata. 

170.  O.  amazonnm  (Steind.).    Teffe. 

51.  HBMIDORAS  Bleeker. 

§  Hemidoras  Bleeker. 

171.  H.  nattereri  (Steind.).    Soliraoens. 

172.  H.  brevis  (Kner).    Barra  do  Rio  Negro ;  Calderou. 

173.  H.  fimbriatus  (Kner).    RioGaapore. 

174.  H.  panotatus  (Kner).    Rio  Giiapore. 

175.  H.  lipophthalmuB  (Kner).    Rio  Negro  ;  Rio  Capin. 

176.  H.  accipenserinus  (Giintber).    Xeberos. 

177.  H.  Btenopeltis  (Kner).    Amazon;  Solimoens. 

178.  H.  stiibelii  (Steind.).    Huallaga. 

179.  H.  morei  (Steind.).    Rio  Negro. 

180.  H.  hnmeralis  (Kner).    Rio  Negro. 

181.  H.  carinatus  (Linnaans).    Calderou;  Surinam;  Cayenne;  Essequibo. 

Doraa  oxyrhynohna  Val. 

$  llasaar  Eigenm.  &  Eigenm. 

182.  H.  orestes  (Steind.).    Xingn;  Jutahy. 

183.  H.  afiOnia  (Steind.).    Rio  Puty. 

AUCHENlPTERINiE. 
52.  ASTEROPH7SUS  Kner. 

184.  A.  batrachns  Kner.    Marabitanos. 

53.  TRACHEL70PTERICHTH7S  Bleeker 

185.  T.  taeniatiiB  Kner.    Solimoens  and  tributarios. 

54.  TRACHEL70PTERUS  Cuv.  &  Val. 

186.  T.  coriacetui  Cuv.  &  Val.    Amazon ;  Cayenne. 

186a.  T.  o.  macnloatiB  Eigenm.  &  Eigenm.     Porto  do  Moz.  ^  , 
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55.  "WERTHEIMERIA  Steind. 

187.  "W.  maculata  Stoind.    JequitlDhonba. 

56.  CENTROMOCHLUS  Kner. 

18  7^.    ^riuB  onciua  Scbomburgk.    Rio  Padauiri. 

188.  C.  heckelil  (Fiilppi).    Amazoiias  and  tributaries. 

Centromochlua  megaJops  Kuer. 

189.  C.  Bteiudachneri  Gill.    Maranon. 

190.  C.  intermedins  Steind.    Amazon ;  Soliinoeus  aud  tributaries. 

191.  C.  penigias  Steiud.    Canelos. 

192.  C.  aulopye;iu8  Kuer.    RioGuaporo;  Cudajas;  Essequibo. 

56i.  GLANIDIUM  Liitkeu. 

193.  G.  albescens  Liitken.    Coast  streams  from  Rio  Jauoiro  to  the  Amazon. 

57.  TRACHTCORTSTES  Sleeker. 

194.  T.  glaber  (Steiud.).     Demarara. 

195.  T.  isacanthua  (Cope).    Marafion. 

196.  T.  insignis  (Steind.).    Magdalena. 

197.  T.  obscurus  (Gflntber).    Essequibo.* 

198.  T.  magdalense  (Steind. ).    Magdalena. 

199.  T.  trachycorystes  (Cuv.  «&  Val.).    t 

Trachycorystea  typm  Sleeker. 

200.  T.  ceratophysus  (Kuer).    Guaporc  ;  Rio  Negro  aud  Sranco. 

201.  T.  porosus  Eigeuiu.  &  Eigeum.    Srazil. 

202.  T.  strlatulus  Steind.    Mouths  of  rivers  draining  easteru  Miuae  Geraes;  Para. 

203.  T.  brevibarbus  (Cope).    Marafion. 

204.  T.  galeatUB  (Linnseus).     Rio  das  Volhas  to  the  Orinoco. 

Auohenipteras  maculosuSy  itnmaculatUrS  aud  punctatus  Cuv.  &  Val.  AuohenipteruB 
Iactt8tri8  Liitken. 

205.  T.  robustus  GUnther.     Demarara. 

206.  T.  analls  Eigonm.  &  Eigeum.    t  Arary. 

58.  AUCHENIPTERICHTHTS  Sleeker. 

207.  A.  thoracatus  (Kuer).    Solimocus  and  tributaries. 

208.  A.  longimanus  (GUnther).     Southoru  tributaries  of  the  Amazon. 

59.  PSEUOAUCHENIPTERnS  Sleeker.* 

209.  Ps.jequitinhonhaB  (Steind.).    Jequitinhonha. 

210.  Ps.  flavescens  Eigonm.  &.  Eigeum.    Rio  Sau  Francisco. 

211.  Ps.  affinis  (Steind.).    Para ;  mouths  of  stroaius  draining  eastern  Miuas  Gorsiea. 

212.  Ps.  nodosus  Sloch.    Sahia ;  Para ;  Gaiaua. 

A.  furcatu8  Cuv,  &  Val, 

60.  EPAPTERUS  Cope. 

213.  E.  dispilurus  Cope.    Ilyavary;  Marafion. 

J'JuancmuH  longipinnis  Steind. 

*Gill,  Proceeding  National  Musouin,  Vol.  XIII,  p.  ;}ft3;  E.  A;  E.,  p.  285, 
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61.  AUCHENIPTERUS  Cqy.  «&  Val. 

Euanemua  M.  &,  T. 

214.  A.  nuchalia  (Spix).    Amazonas;  Sorinam. 

A,  dsntatua  Cay.  &  Val.;  E.  colymheies  M.  <&.  T. 

215.  A.  fordicei  Eigeniu.  &  Eigeum.    Coary. 

216.  A.  brachyurus  (Cope).    Peru. 

62.  TBTRANEMATICHTH7S  Bleeker. 

217.  T.  quadxifiliB  (Kuer).    Rio  Gnapore. 

AGENEIOSIN^. 

63.  AGEKEIOSUS  Lac^p^do. 

Ceratorhynchu8  Agassiz  ;  Hypothalmu9  Schombargk ;  PaeudageneioHns  &ud  Dath 
alia  Bleeker ;  Jgenioaus  Gunther. 

218.  A.  inerxnis  (Liunaeus).    Surinam. 

$  Ageneiosua  Lac^pMe. 

219.  A.  brevis  Stoind.    Solimoeus;  Coary. 

220.  A^  atronaaus  Eigenm.  &  Eigenin.    t  Brazil. 

221.  A.  valenciennesi  Bleeker.    La  Plata  to  Rio  Paty. 

222.  A.  armatUB  Lac6pMe.    Sarinam. 

223.  A.  ucayalensis  CastelDau.    Para ;  Ucayale. 

224.  A.  caucanuB  Steiud.    Cauca. 

225.  A.  dentatuB  Kner.    Araazon ;  Solimoens;  to  Guiana  aud  Rio  Magdalena. 

Ageneioaus  pardalis  Liitken. 

226.  A.  porphyreuB  Cope.    Sarinam. 

227.  A.  dawalla  (Schombargk).    Amazon ;  Guiana. 

Agentioims  inentiis  Cuv.  &  Val.^  not  of  Bloch ;  Ageneioaus  aebcd  Gttntlier. 

$  Pseudagencioaua  Bleeker. 

228.  A.  brevifiliB  Cuv.  &  Val.    Amazons;  Guiana;  Upper  Paraguay. 

229.  A.  aidllarlB  GUuther.    Surinam. 

IX.  HYPOPHTHALMID^. 
64.  HELOGENES  GUnthor. 

230.  H.  znarmoratuB  GUuther.     Essequibo. 

65.  HTFOPHTHALMUS  Spix. 

Noiophthalmu8  Hyrtl ;  PseitdokypophthalmtM  Bleeker. 

231.  H.  edentatiiB  Spix.    Amazons  and  tributaries,  and  northward. 

Hypophthalmua  marginattis,  H.  loHgifilia,  and  H.  apixii  Cuv.  &  Val.  Ifypoph- 
thalmtta  edentulua  dysteluau  ]  Hypophthalmw  fimbriatua  Kner;  Uypophtkal- 
mu8  perporoaua  Cope. 
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X.  PYGIDID^. 

CETOPSIN^. 

66.  CETOPSIS  Agassiz. 

$  Hemicetopsia  Sleeker. 

232.  C.  candiru  (Spix).    Kio  Cupai  to  Rio  Huallaga. 

233.  C.  plnmbeuB  Steind.    Canelos. 

$  Cetopsis  Agassiz. 

234.  C.  CGBCUtienB  (LichtenBtein).    Amazon  from  Guriipa  to  Rio  Cupai. 

$  Fseudocetopsis  Bleeker. 

235.  C.  gobioides  Kner.    Irisanga. 

$  Suhgen.  nov,  f 

236.  C.  occidentalis  Steind.    Gaayaqiiil. 

237.  C.  ventralis  Gill.    Mara&on. 

PYGIDIINuE. 
67.  NEMATOGENTS  Girard. 

238.  N.  inermia  (Guiclienot).    Fresb  waters  of  Central  Chili. 

N.  nigricans  and  pallidm  Philippi. 

68.  PARIOLIUS  Cope. 

239.  P.  armillatUB  Cope.     Ambyiacn. 

69.  PYQIDIUM  Meyen. 

240.  ?  P.  fiiscum  Meyen.    Pern. 

241.  ?  P.  palleum  (Philippi).    Chili. 

242.  ?  P.  marmoratum  (Philippi).    Chili. 

243.  ?  P.  tenue  (Weyenbergh).    Sierra  de  Cordoba  near  Cruz-de-eje. 

244.  ?  P.  corduvense  (Weyenbergh).     Rio  Primero. 

245.  ?  P.  tdgrlnum  (Philippi).     Chili. 

246.  P.  macraei  (Girard).    Uspnllata. 

247.  P.  maculatum  (Cuv.  &  Val.).    Wcstorn  slopes  of  Central  Chili. 

248.  P.  areolatum  (Cuv.  «&  Val.).     Western  slopes  of  Central  Chili. 

249.  P.  rivnlatum  (Cuv.  &  V.al.).    Titlcaca;  Ucayale  and  tributarie.s. 

T.  incwj  graciliSf  barbatnla  Cuv.  &,  Val.;  T. pentlandif  pictua  Castelnau. 

250.  P.  poeyEuium  (Cope).    Western  slopes  of  southern  Peru. 

251.  P.  brasiliense  (Reinhardt).    Rio  Janeiro  to  Rio  San  Francisco. 

252.  P.  taenia  (Kner).    Western  slopes  of  Peruvian  Andes. 

253.  P.  laticepa  (Kner).    Western  slopes  of  the  Peruvian  Andes. 

254.  P.  oroyao  Eigcnm.  &.  Eigenm.     Oroya  River. 

255.  P.  puuctatisBimum  (Castelnau).    Araguay. 

256.  P.  knerii  (Steind.).    Eastern  slopes  of  Ecuador ;  Cumbaca. 

257.  P.  dispar  (Tschudi.).     Eastern  and  western  shapes  of  Peruvian  Andes. 

258.  P.  d.  punctulatmn  (Cuv.«fe  Val.).    Western  slopes  of  Peruvian  Andes. 
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259.  P.  nigromaculatom  (Bouleuger).     Colombia. 

260.  P.  pardus  (Cope).    Jeqiietepoqiie ;  Callao  Bay. 

261.  P.  inunaculatnin  EigoDm.  &  Eigenm.     Juiz  de  Fora ;  Sao  Matbcos ;  Goyaz. 

262.  P.  taczanowakii  (Steind.).    Rio  de  Haambo ;  Rio  de  Tortora. 

263.  P.  nigricaxiB  (Cnv.  &  Yal.).    Santa  Catberina. 

264.  P.  amazonictun  (Steind.).     Cndajas. 

70.  EREMOPHTLUS  Humboldt. 

Thricomyderua  Hiunb.;  Trachypoma  Giebel. 

265.  E.  mutiaii  Humboldt.     Rio  Magdalena. 

T.  marmaratum  Giebel. 

71.  TRIDENS  Eigenm.  &  Eigenm. 

266.  T.  melanopa  Eigenm.  &  Eigenm.    Iga. 

267.  T.  brevis  Eigenm.  &  Eigenm.    Tabatinga. 

STEGOPHILINiE. 
72.  P8En008TEGK>PHILn8  Eigenm.  Sl  Eigenm 

268.  P.  nemnraa  (GUntber).    Mararion. 

73.  STEGOPHILnS  Reinbardt. 

269.  8.  maculatUB  Steind.    La  Plata. 

270.  8.  punctatns  Boulenger.    Canelos. 

271.  8.  intermediua  Eigenm.  &  Eigenm.     Goyaz. 

272.  8.  macropa  Steind.    L.  Manacapuru. 

273.  8.  instdioBUB  Reinbardt.     Rio  das  Velbas. 

274.  8.  reinhardti  Steind.     Sollmoens  and  tribntariea. 

74.  VANDELLIA  Cuv.  &  Val. 

275.  V.  cirrhoBa  Cuv.  &  Val.     Hyavary. 

276.  V.  plazaii  Castelnau.     Lake  Hyanuary ;  Calderon ;  Ucayale. 

75.  PAREIODON  Knor. 

Cenirophorus  Kner ;  Astemomycterua  Gnicbenot. 

277.  P.  micropa  Kner.    Amazons ;  Aruguay ;  Ambyiacu. 

278.  T.  pnailluB  Castelnau. 

76.  MIUROGLANra  Eigenm.  <&  Eigenm. 

279.  Bf.  platycephaluB  Eigenm.  &  Eigenm.    Jutaby. 

XL  ARGIID^. 

77.  ARQES  Cuv.  &  Val. 

Brontes  Cuv.  &  Val. 

280.  A.  sabalo  Cuv.  &  Val.    Peruviau  Audes  and  Cordilleras. 
28L  A.  prenadilla  Cnv.  &,  Val.    Peruvian  Andes. 

A.  hracki/cephalut  OUnther.  ^  ^ ,.^^^  ^^ GoOgk 
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282.  A.  lougifilis  Steiod.    Rio  Huambo. 

283.  A.  peruanus  Steiud.    Poruviau  Audos. 
283^.  A.  whymperi  Boii longer.* 

284.  A.  taczanowskii  Boulenger.* 

78.  CYCLOPIUM  Rwainson. 

Stygogenea  Giinther. 

285.  C.  C7clop^In  (Humboldt).    Andes  of  Ecuador. 

C.  humboldti  Swainsou ;  8L  hutnholdti  GiiQther. 

286.  C.  gdntheri  Boulenger.    Colombia. 

79.  ASTROBLEPUS  Humboldt. 

287.  A  grixalvii  Hnmboldt.    Rio  Magdaleua  system. 

XII.  LORIOARIIDiE. 

LORICARIIN.E. 

80.  FARLO'VTELIiA  Eigonm.  <&  Eigenm. 

AcMtra  Knor.    Preoccupied  in  Hem. 

288.  F.  gladiola  (Gijnther).    Rio  Cupai. 

289.  F.  carinata  Garman.    Amazon ;  Solimoens. 

290.  F.  knerii  (Steind.).    Ucayale  and  Pastasa  Rivers. 

291.  F.  oxyrhynchua  (Kner).    Rio  Mamore. 

292.  F.  amazona  (Gtinther).    Santarem. 

293.  F.  acuB  (Kner).    Caracas. 

f  X.  acolapacina  Filippi. 

81.  HEMIODONTICHTHTS  Bleeker. 

294.  H.  acipenBerinus  (Kner).    Solimoens;  Marauon  and  tributaries. 

82.  LORICARIA  Linnseus. 

Hemilaricaria  ;  Oxyloricaria  Bleeker. 

295.  ?  L.  platyura  M.  <&  T.    Rupununi. 

296.  ?  L.  caracaaenBiB  (Bleeker).    Caracas. 

297.  ?  L.  bransfordi  Gill.    Panama. 

298.  ?  L.  cadeas  Hensel.    Rio  Cadea. 

$  Hemiodon  Kner. 

299.  L.  depreasa  (Kner).     Rio  Negro. 

300.  L.  panamensiB  Eigenm.  &  Eigenm.    Panama. 

$  Sturisoma  Swainson. 

301.  L.  roBtrata  Spix.    Cajaba;  Solimoens;  Marafiou;  Calabozo;  Panama. 

L,  acuta  Cuv.  <&  Val.,  plate  ;  L,  harhata  Kner. 

*  The  two  species,  283^  and  284,  have  been  described  by  Mr.  Honlenger  in  au  article 
received  since  the  transmission  of  this  catalogue  for  publication.  (See  Proc.  Zool. 
See.  Loudon,  1890,  pp.  450,451.) 
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$  Rinelorlcaria  Bloeker. 

302.  L.  brevlrostria  Eigenm.  &  Eigenm.     lya. 

303.  L.  limaKner.    Rio  Parabyba  to  Para;  AtlaDtic  and  Pacific  slopes  of  Panama. 

L.  strigilata  Hensel. 

304.  L.  magdalenap  Steiud.    Magdalena. 

305.  L.  filamentoaa  Steind.    Cauelos,  Magdalena. 

306.  L.  bninnea  Hancock.    Demarara. 

$  Peeudohemiodon  Bleaker. 

307.  L.  platycephala  (Kner).     Rio  Cnjaba. 

^  Parahemiodon  Bleekor. 

308.  L.  uracantha  Knor  &  Steind.    Eastern  and  western  slopes  of  Panama. 

309.  L.  Btiibelii  Steind.    Amazons ;  Rio  Preto ;   Rio  Puty. 

310.  L.  apizii  Steind.     Sontheastom  Brazil. 

311.  L.  t3rpiiB  (Bleeker).    Surinam. 

L.  hemiodon  GUnther. 

312.  L.  phoxocephala  Eigenm.  &,  Eigenm.    Coary. 

313.  L.  anas  Valenciennes.    La  Plata;  Rio  Grande  do  Sal. 

$  Loricariichthys  Bleeker. 

314.  L.  acuta  Cnv.  &  Val.    Amazons. 

f  L.  castanea  Castelnau ;  L,  maoulala  GUnther. 

315.  L.  maculata  Bloch.    RioGuapore;  Calderon;  Surinam. 

316.  li.  konopickyi  Steind.    Amazon  ;  Calderon. 

L.  valencienneti  Vaillant. 

317.  L.  lanceolata  GUnther.    Xeberos ;  Cauolos. 

318.  L.  tefieana  Steind.    Solimoens. 

1^  PaeudoloHearia  Bleeker. 

319.  L.  laevinBCula  Cuv.  &  Val.     Amazon  ;  SolimocnH  and  tributaries. 

$  Loricaria  Linnteus. 

320.  L.  variegata  Steind.    Maraoni  River. 

321.  L.  macrodon  Kner.    Cnjaba. 

322.  L.  nudiventxia  Cnv.  &  Val.    Rio  San  Francinco. 

L,  dura  L. ;  L.  cirrhosa  Bl.  &  Sch. :  L.  netifera ;    L.  carinata  Castelnau ;  P. 
flagellaris  Gronow. 

323.  L.  cataphracta LinniBUs.    Rio  Preto;  Amazons;  Guiana. 

324.  L.  lata  Eigenm.  <&.  Eigenm.     Goyaz. 

325.  L.  macromystaz  Giinther.     Marafion. 

326.  L.  vetnla  Valenciennes.     Bnenos  Ayres. 

327.  L.  lamina  Giinther.    Xeberos. 

328.  It.  platystoma  GUnther.     Surinam. 
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83.  HARTTIA  Steind. 

329.  H.  loricariformis  Steiiul.    Soiitlioastcrn  Brazil. 

84.  OXTROPSI8  Eigeum.  &  Eigenm. 

330.  O.  wrightil  Eigeum.  &  Eigeum.    Lake  Hyanuary. 

HYPOPTOMINiE. 
85.  HTPOPTOPOMA  Gunther. 

331.  H.  thoracatum  GUnther.    Solimoens,  MaraQon,  and  northward. 

H.  hilohaium  Cope;  Otocinclusjoberti  Vaiilant. 

332.  H.  gulare  Cope.    MaraQon. 

333.  H.  carinatum  Steind.    Solimoens  near  Peruvian  Amazon. 

86.  HISONOTUS  Eigenm.  &  Eigenm. 

334.  H.  notatuB  Eigenm.  &,  Eigenm.    Santa  Craz  ;  Jniz  de  Fora. 

87.  PAROTOCINCLnS  Eigenm.  &  Eigenm. 

335.  P.  maculicauda  (Steind.).     Santa  Cruz. 

88.  OTOCINCLUS  Cope. 

336.  O.  afiOnia  Steind.    Santa  Cruz  near  Rio  de  Janeiro. 

337.  O.  vestitus  Cope.    Ambyiacu. 

TLECOSTOMINiE. 
88^.  MICROLEPIDQASTER  Eigenm.  A  Eigenm. 

338.  M.  perforatuB  Eigenm.  &  Eigenm. 

89.  NEOPLtSCOSTOBffTTS  Eigenm.  &  Eigenm. 

339.  N.  granoBUs  (Cuv.  <&  Val.).    Cayenne. 

340.  N.  micropB  (Steind.).    Rio  Janeiro;  Rio  Paraliyba;  Goyaz. 

90.  PLECOSTOMUS  Gronow. 

Hifpostomua  Lac6.p^de. 

341.  P.  emarginatUB  Cuv.  &,  Val.    Amazons  and  tributaries ;  Guianas ;  Magdalena. 

i/.  hon'idus  Kuer ;  JI.  equalinum  Schomb. ;  /'.  scapularius  Cope ;  P.  tenuicauda 
Steind. 

342.  P.  apiuoaiBBimTiB  Steind.    Rivers  near  Gnayaqnil. 

344.  P.  commersonii  (Val.).    Southeastern  Brazil ;  Rio  Plata  and  tribntarieR. 

II.  punctattis  Cuv.  &  Val.;  //.  «M6can#iafii«  Castelnau ;  PI.  iipiniger  Hensel, 
344a.  P.  commeraonii  scabricepa  Eigenm.  <&  Eigenm.    Sao  Matheos. 
344b.  P.  commerBonii  affiniB  Steind.     Southeastern  Brazil. 

345.  P.  limoBua  Eigenm.  &  P^igenm.    Rio  Grande  do  Sul. 

346.  P.  carinatus  Steind.    Amazons. 

347.  P.  plecoatomuB  (Linnsous).  '  Rio  Pnty  ;  Amazons  and  northward. 

H.guncari  haic^phdG'j  L.  Jlava  Shtkw ;  ff.veresCav.&Yo,}.]  PL  hicirrhoaua  Qto- 
now ;  PL  brasiliensis  Bl. 
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348.  P.  vaillanti  Steind.    East  ccutral  Brazil. 

349.  P.  villarsi  Liitken.    Caracas. 

350.  P.  virescenB  Cope.    Marafion. 

351.  P.  biseriatus  Cope.    Amazon. 

352.  P.  Beminudtis  Eigenm.  &  Eigenin.    t  Brazil. 

353.  P.  annse  Steind.    Para. 

354.  P.  pentheriniu  (Kner).    Kio  Goapor^. 

355.  P.  cordovao  Giinther.     Cordova. 

356.  P.  lima  Roinhardt.    Rio  San  Francisco ;  Rio  Grande  do  Siil. 

357.  P.  macrops  Eigenm.  &  Eigenm.     Rio  das  Yelhas. 

358.  P.  franciaci  LQtkcn.    Rio  San  Francisco ;  Rio  das  Velhas. 

359.  P.  alatas  (Casteluaa).    Aragiiay ;  Rio  das  Yelhas. 

360.  P.  auTOguttatuB  (Kner).    Coast  streams  of  southeastera  Brazil. 

361.  P.  mtkenii  Steind.    Southeastern  Brazil. 

362.  P.  vermictilaiia  Eigenm.  &  Eigenm.    Eastern  Brazil. 

363.  P.  brevicauda  GUnther.    Bahia. 

364.  P.  lofaiiili  CuY.  &  Yal.    La  Plata  to  Trinidad. 

PI.  una  Steind. 

365.  P.  wnchereri  Giinther.     Bahia  to  Rio  Mucnri. 

366.  P.  johnii  Steind.    Rio  Preto ;  Rio  Puty. 

91.  RHINELEPI8  Spiz. 

367.  R.  parahybaa  Steind.    Rio  Parahyba. 

368.  R.  agaaaizii  Steind.    Mauacapura ;  Rio  Hnallaga. 

369.  R.  aq>era  Spix.    Rio  San  Francisco ;  f  Parana ;  t  Oniana. 
B.  atrigoaa  Cay.  &  Yal. 

92.  HTiMTANCISTRUS  Sleeker. 

Pteudaeanthicus  Bleeker ;  Ch(gi09tomua  Giinther. 

370.  H.  serratOB  (Cnv.  &  Yal.).    Surinam. 
37L  H.  hiBtriz  (Cnv.  &  Ya1.)»    Brazil. 

372.  H.  spinoauB  (Castelnau).    Amazon ;  t  Porto  Alegre. 

373.  H.  medians  (Kner).    Surinam. 

374.  H.  pictas  (Kner).    Barra  do  Rio  Negro. 

375.  H.  brachynms  (Kner).    Barra  do  Rio  Negro. 

376.  H.  itacoa  (Yalenciennes).    La  Plata. 

377.  H.  acaphirhynchua  (Kner).    Solimoens. 

378.  H.  Ibrdii  GUnther.    Surinam. 

379.  H.  heteracanthus  (GUnther).    Marafion. 

380.  H.  aapidolepis  (GUnther).    Yeragua. 

381.  H.  myatacinuB  (Kner).    Caracas. 

382.  H.  oligoapiloa  (GUnther).    River  Capin. 

383.  H.  megacephalua  (GUnther).    Surinam. 

384.  H.  guacharoto  (Cuv.  &  Yal.).    Porto  Rico,  Trinidad. 

385.  H.  trlnitatiB  (GUnther).    Trinidad. 

386.  B.vittataa  (Steind.).    Amazon. 
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93.  FARANCISTRUS  Sleeker. 

387.  P.  puuctatissimus  Steind.    Aragnay ;  Amazon. 

H.  niveaiua  Castelnan. 

388.  P.  aurantiacus  (Castelnaa).    Ucayale. 

389.  P.  nigricans  (Castelnaa).    Amazon. 

94.  COCHLIODON  Heckel. 

390.  C.  cochliodon  Kner.    Rio  Cajaba. 

C,  hyposiomuH  Heckel ;  L.  melunoptera  Natterer. 

95.  PANAQUB  Eigenm.  «&  Eigenm. 

391.  P.  nigrolineatUB  (Peters).    Orinoco ;  Goyaz. 

392.  P.  cochliodon  (Steind.).    Cauoa. 

393.  P.  dentex  (Giinther).    Xeberos. 

96.  PTERTGOPLICHTHTS  Gill. 

JAposarciis  Gijntbor. 

394.  Pt.  undecimalis  (Steind.).    Magdalena;  Canca. 

395.  Pt.  etentaculatum  (Spix).    Rio  San  Francisco. 

//.  daodecimaUsCuv.  &  Val.;  i7.  breviientaculatus'R&nzsLni;  A,  lontfimanus  Kner. 

396.  Pt.  gibbiceps  (Kner).    Amazon;  Solimoens. 

397.  Pt.  punctatus  (Natterer).    S.  Vicente ;  Solimoens. 

398.  Pt.  pardalia  (Castelnan).    Huallaga;  Amazons  and  northward. 

L.  vaHus  Cope. 

399.  Pt.  jeaneaianus  (Cope).    Nauta. 

400.  Pt.  multiradiatuB  (Hancock).    Domarara. 

401.  Pt.  lituratus  (Kner).    Guapore ;  Xingu ;  eastern  Brazil. 

97.  PSEUDANCISTRUS  Blocker. 

402.  Pa.  barbatus  (Cnv.  &  Val.).    La  Mana;  Surinam. 

403.  Pa  guttatUB  (Ciiv.  &  Val.).    Guiana. 

404.  Pa.  deproBBUB  (GUntber).    Surinam. 

405.  Pa.  aetoauB  (Bonlenger).    Colombia. 

406.  Pa  wertheimeri  (Steind.).    Rio  Mucuri. 

98.  DBLTURUS  Eigenm.  &  Eigenm. 

407.  D.  angulioauda  (Steind.).    Rio  Mncnri ;  ?  Rio  Parahyba. 

408.  D.  parahybas  Eigenm.  &  Eigenm.    Parabyba. 

99.  HEMTPSILICHTEnrS  Eigenm.  <&  Eigenm. 

409.  H.  gobio  (Lutken).    Rio  Parahyba. 

100.  ACANTHICUS  Spix. 

410.  ?  A.  vicinna  (Castelnan).    Ucayale. 

411.  A.  hyatriz  (Spix).    Amazons. 

412.  A.  genibarbia  (Cuv.  &  Val.).  f ^  , 
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101.  CHiBTOSTOMnS  Kner. 

413.  C.  jellakli  SteiatL    Aiiiablo  Maria ;  Mouterico. 

414.  C.  latifrons  Giiuther.    Marafiou. 

415.  C.  macropB  Ltitkeu.    Surinam. 

416.  C.  staimii  Kroyer.    Puerto  Cabello ;  Mamoni. 

417.  C.  tackzanowBkii  Steind.    Rio  tie  Tortara ;  Rio  ile  Iluainbo. 

418.  C.  tectdroBtiia  Cope.    Ambyiacn. 

419.  C.  vaiiolus  Cope.    Ambyiacu. 

420.  C.  mediroBtris  Liitken.    Venezuela. 

421.  C.  gaairenais  Steind.    Gaaire;  Caracas. 

422.  C.  sericeuB  Cope.    Ambyiacu. 

423.  C.  malacopa  Cope.    Ambyiacn. 

424.  C.  branickii  Steind.    Callacate,  Peru  ;  Rio  de  Huambo. 

425.  C.  fiBcheri  Steind.    Mamoni. 

426.  C.  loborhynchuB  Tscbudi.    Tullumayo. 

427.  C.  dermorhjrnchuB  Bonlenger.    Caneloa. 

428.  C.  micropB  Giinther.    Caueios ;  Rio  de  Ilnauibo ;  western  Ecuador. 

429.  C.  nudiceps  (M.  <&  T.).    Britisb  Guiana. 

430.  C.  erinaceus  (Cuv.  <&  Yal.).    Chili. 

431.  C.  bnfoniuB  (Cuv.  &,  Yal.).    Apurimac. 

432.  C.  gTmnorhynchuB  (Kuer).    Puerto  Cabello. 

H,  korstCHt  Kroyer. 

102.  ANCISTRUS  Kner. 

433.  A.  chagresi  Eigenm.  &  Eigenm.    Rio  Chagrcs. 

434.  A.  BtdgmaticuB  Eigenm.  &,  Eigenm.    Goyaz. 

435.  A.  cirrhOBUB  (Valenciennes).    La  Plata  to  Gniana. 

435a.  A  cirrhoBUB  dubius  Eigenm.  &  Eigenm.     Gumpa;  Tabatinga. 

436.  A.leacoBtictuB(GUntber).  Coary;  Tabatinga;  Jutaby;  Huallaga;  Ambyiacn. 

437.  A.  hoplogenyB  (Giinther).    River  Capin;  Tajapuru. 

438.  A  temxninkii  (Cuv.  <&Val.).    Surinam;  Amazons. 

A.  dolichopterua  Kuer. 

439.  A.  calamita  (Cuv.  <&  Val.).    Apurimac. 

XIII.  GALLICHTflYID^. 

103.  SCLEROM7STA2:  Gunther. 

440.  8.  barbatUB  Qnoy  &  Gaimard.    Rio  Janeiro. 

104.  CALLICEITHTS  LinnaDus. 

Cataphraciua  Bloch,  i^rcoccupicd  in  Mam. 

441.  C.  callichthyB  Linnirus.    La  Plata  to  Trinidad. 

C  iamoata  L. ;  C.  asper  Quoy  &  Gaimard ;  C.  deprefma  Swainson ;  C  cnlatus 
Cuv.  &  Val. ;  C.  Iwciceps  Cuv.  &  Val. ;  C.  loricatus Gronow  ;  C.  kneri  Gill; 
C.  a^iit'8  Giinther;  C.  hemiphractu8  Hensel. 

442.  C.  arcifer  Hensel.    Rio  de  Janeiro. 
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105.  HOPLOSTBRin7M  Gill. 

443.  H.  littorale  (Hancock).    La  Plata  to  Trinidad. 

C.  9ubulatu8  Cuv.  &  Val. ;  C,  IcuvigatM  Valenciennes;  C.  alhidus Cnv.  &  Val. ; 
H,  stevardii  Gill. 

444.  H.  thoracatum  (Cuv.  &  Val.).    Amazons  and  northward. 

C  hngifilia  Ciiv.  &  Val. ;  C.  personatus  Ranzani ;  C.  exaratus  and  pictua  M.  & 
T. ;  C.  9uloatu$  Kner ;  C.  ohiquiios  Castelnau. 

445.  H.  melampterum  (Cope).    Ambyiacn. 

106.  DECAPOOON  Eigenm.  <&  Eigenm. 

446.  Dec.  adsperaum  Steind.    Porto  do  Moz ;  Cnds^as;  Tabatinga. 

107.  DIANEMA  Cope. 

447.  Di  longibarbia  Cope.    Ambyiacn. 

108.  BROCHI8  Cope. 

$  f  nov. 

448.  B.  taioah  (Castelnan).    1 

$  Chcenotharax  Cope. 

449.  B.  bicaxinatua  (Cope).    Maraf&on. 

450.  B.  aemlacutatuB  (Cope).    Ambyiacu. 

i  BrockU  Cope. 

451.  B.  dipterua  Cope.    Ambyiacu. 

452.  B.  CGBmleuB  Cope.    Ambyiacu. 

109.  CORTDORAS  Lac^pMe. 
ffaplisoma  Swainson ;  Hoplosoma  Gill ;  Oaat^odennua  Cope. 

453.  C.  equea  Steind.    Solimoeus. 

454.  C.  splendena  (Castelnan).    Tocantins. 

455.  C.  elegana  Steind.    Cudajas  \  Teff^. 

456.  C.  nattereri  Steind.    Rio  Janeiro  to  Rio  Doce. 

457.  C.  aeneua  (Gill).    Trinidad. 

458.  C.  armatua  (Gfinther).    Marafion  and  tributaries. 

459.  C.  paleatua  (Jenyns).    La  Plata  and  tributaries. 

Corydoras  marmaratua  Steind.;    Callichihys punotatus  Val.  and  Cnv.  &  Val. 

460.  C.  punotatua  (Bloch).    Guiana;  Solimoens;  Marafion. 

Corydoras  geoffroy  Lac^pbde ;  Corydoras  anibiaeus  Cope. 

461.  C.  trilineatua  Cope.    Ambyiacu. 

Corydoras  agassiHi  Steind. 

462.  C.  acutua  Cope.    Ambyiacu. 

463.  C.  amphibelua  Cope.    Ambyiacu. 

464.  C.  haatatua  Eigenm.  <&  Eigenm.    Villa  Bella. 
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EVENTOGNATHL 
XIV.  CHARACINID-^. 

ERYTHRININ^.* 
110.  BIACRODON  Miiller. 

465.  Bfl.  microlepis  GUnther.    Rio  Chagres ;  Gnayaqnil.    Eigenm.  6r.  Eigenm.,  102. 

466.  M.  malabaxiciis  (Bloch).    Eastern  slopes  of  South  America  from  La  Plata  to 

Ria  Magdalena  and  Haallaga.    Eigenm.  &  Eigenm.,  102. 
Synodus  tareira  Bl.  &  Sclin.;  Erythrmus  trahira  Spix ;  E,  macrodon  Agassiz ;  E. 
mieroeei}halus  Agassiz;   E.  hrasilienHa  Spix;  Macrodon  guavina  VaI,;   M. 
auriiuBj  teres,  paUina,  and  aimara  Cav.  &  Val.;  Jf.  ferox  Gill ;  M.  interme- 
diu9  GUnther. 

111.  ER7THRINUS  Gronow. 

Eetereroihrinus  Giinther. 

467.  R  iiiiitSBiiiatas  Spix.    Rio  Parahyba  to  Gniana  and  Pern  ;  Trinidad.  Eigenm. 

&  Eigenm.,  105. 
E.  vittatu9  Cut.  &  Val.;  E.  einereva  Gill ;  E.  keseleri  Steind. 

468.  B.  aalvnB  Agassiz.    Sau  Francisco;  Guiana;  Orinoco.    Eigenm.  &  Eigenm., 

105. 
E,  gronavU  Cuv.  &  Val. 

469.  B.  erythiinuB  (Bloch  <&  Schneider).     Rio  Janeiro  to  Surinam  and  Peru. 

Eigenm.  &.  Eigenm.,  105. 
E.  salmonens  Gronow ;  E,  brevicauda  Giinther. 

470.  B.  lonsipiimis  GUnther.    Essequibo.    Eigenm.  Sc  Eigenm.,  105. 

112.  PTRRHtJLINA  Guy.  &  Val. 

Hololaxis  Cope. 
471  P.  melanostoma  (Cope).    Marafion.    Eigenm.  &  Eigenm.,  108. 

472.  P.  beta  (Cope).    Ambyiacu.    Eigenm.  &  Eigenm.,  108. 

473.  P.  filamentoaa  Cuv.  <&  Val.    Guiauas.    Eigenm.  &  Eigenm.,  109. 

474.  P.  semifEbBoiata  Steind.    Amazons  from  Gurupa  to  Tabatiuga.    Eigenm.  & 
Eigenm.,  109. 

475.  P.  breiria  Steind.    Amazons  from  Obidos  to  Tabatinga.    Eigenm.  &.  Eigenm., 

109. 
476  P.  wla^^^wla  Eigoum.  &  Eigenm.    Tabatiuga.    Eigenm.  &  Eigenm.,  109. 

477.  P.nattererl  Steiud.    Amazons  from  Obidos  to  Cndajas.    Eigenm.  &.  Eigenm., 

109. 

478.  P.  guttata  Steind.    Amazons  from  Gurupa  to  Tabatinga;  Rio  Negro.    Eigenm. 

A>  Eigenm.,  109. 

479.  P.  argyropa  Cope.    Maraflon.    Eigenm.  &  Eigenm.,  109. 

113.  LEBIA8INA  Cuv.  &  Val. 

480.  L.  bimaculata  Cuv.  &  Val.    Western  slopes  of  Peru  and  Ecuador ;  Callao  Bay. 

*  See  Eigenm.  &  Eigenm.,  '89a.    This  paper  only  is  referred  to  for  description  of 
•peeies. 
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114.  8TEVARDIA  Gill. 
$  Stevardia, 

481.  S.  albipinnis  Gill.    Trinidad.    Eigenm.  &  Eigoum.,  114. 

^  Corynopoma  GiU. 

482.  S.  riisei  Gill.    Trinidad.    Eigenm.  <&  Eigenm.,  114. 

483.  8.  veedonii  Gill.    Trinidad.    Eigenm.  <&  Eigenm.,  114. 

$  Nemaiopoma  Gill. 

484.  S.  searlesii  Gill.    Trinidad.    Eigenm.  &  Eigenm.,  114. 

CUEIMATIN^.* 

115.  ELOPOMORFHUS  Gill. 

485.  A.  melanopogon  Cope.    MaraQon.  Eigenm.  &,  Eigenm.,  3. 

486.  A.  steatops  Cope.    Maraiion.    Eigenm.  &  Eigenm.,  3. 

487.  A.  elongatuB  Spix.    Amazons.    Eigenm.  <&  Eigenm.,  3. 

Elopaniorphua  jordani  Gill. 

116.  POTAMORHINA  Cope. 

488.  P.  priatigaster  Stciiul.    Amazons  from  the  Kio  Negro  to  Pern.    Eigenm.  & 
Eigenm.,  3 

117.  PSECTRGGASTBR  Eigenm.  &.  Eigenm. 

489.  Ps.  rhbmboides  Eigenm.  &,  Eigenm.    Eio  Puty.    Eigenm.  <&  Eigenm.,  4. 

490.  ?  Pa.  amazouica  Eigenm.  &  Eigenm.    Amazons.    Eigenm.  &  Eigenm.,  5. 

491.  Pb.  clliata  Mlillcr  <&  Troschel.    Amazo^*.     Guiana.    Eigenm.  &  Eigenm.,  5. 

118.  CURIMATOPSIS  Sieindachner. 

492.  C.  macrolepis  Steind.     Amazons.    Eigenm.  &.  Eigenm.,  G. 

493.  C.  microlepia  Eigenm.  &  Eigenm.    Jabuarana.    Eigenm.  <&  Eigenm.,  6. 

119.  CURIMATUS  Cuvier. 
Semilapcis  Eigenm.  &  Eigenm. 

^  Curimatella  Eigenm.  &  Eigenm. 

494.  C.  lepiduTUB  Eigenm.  &  Eigenm.    Rio  San  Francisco.    Eigenm.  &.Eigenm.,9. 

495.  C.  meyerl  Steind.    Amazons.     Eigenm.  Sc  Eigenm.,  7  and  10. 

496.  C.  serpae  Eigenm.  &  Eigenm.    Serpa  Eigenm.  &  Eigenm.,  7  and  10. 

497.  C.  EdburnttB  Miiller  &  Troscbol.    Northern  Brazil  and  northward.    Eigenm.  &> 

Eigenm.,  7  and  10. 
497a.  C.  alburnuB  lineatUB  Eigenm.  &  Eigenm.    Jntahy.     Eigenm.  &  Eigenm.,  7 
and  10. 

*  The  edentulous  genera  of  CurimatiniB  have  lately  been  revised  by  us  (Eigenm.  & 
Eigenm.,  ^89  b)  and  only  our  revision  is  referred  to  here.  Annals  New  York  Academy 
of  Science,  iv,  Nov.,  1889.  It  includes  the  genera  ElojwmorphHH,  Potamorhiua,  Paec- 
trogaateTj  CurimatopHs,  and  Curimatus. 
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$  Curimaiu8, 

498.  C.  spilama  Giintber.    Amazons  and  northward.    Eigenm.  &  Eigenm.,  7  and 

10. 

499.  C.  flpilnropsis  Eigenm.  &  Eigenm.    19a.    Eigenm.  «&  Eigenm.,  7  and  10. 

500.  C.  dorsalis  Eigenm.  &  Eigenm.    Amazon  and  Soli  aoens.    Eigenm.  &,  Eigenm., 

7  and  12. 

501.  C.  nasas  Steind.    Cauelos,  Ecuador.     Eigenm.  &  Eigenm.,  7  and  13. 

502.  C.  troBchelii  Giinther.    Western  slopes  of  Ecuador.     Eigenm.  &  Eigenm.,  7 

and  13. 

503.  C.  elegans  Steind.     Southeastern  Brazil.    Eigenm.  &  Eigenm.,  7  and  13. 
503a.  C.  elegana  bahiensis  Eigenm.  &  Eigenm.    Bahia.    Eigenm.  &  Eigenm.,  8 

and  13. 

504.  C.  argeuteus  Gill.    Trinida>l.    Eigenm.  &  Eigenm.,  8  and  13. 

505.  C.  bimaculatuB  Steind.    Amazon ;  Solimoens.     Eigenm.  dc  Eigenm.,  8  and  14. 
505a.  C.  bimaculatuB  aialis    Eigenm.    <&   Eigenm.    Manacapuru.     Eigenm.    &. 

Eigenm.,  8  and  14. 
505b.  C.  bimaculatua  trachyBtethua  Cope.    Amazons.    Eigenm.  &,  Eigenm.,  8  and 
14. 

506.  C.dobola  Giinther.    Eastern  slopes  of  Peru  and  Ecuador.    Eigenm.  &  Eigenm., 

8  and  15. 

507.  C.  giintheri  Eigenm.  «&  Eigenm.    Tabatinga.    Eigenm.  &  Eigenm.,  8  and  15. 

508.  C.  microcephalus  Eigenm.  &  Eigenm.    Surinam.    Eigenm.  &,  Eigenm.,  8  and 

15. 

509.  C.  magdalense  Steind.    Magdalena  system  ;  Panama.    Eigenm.  &  Eigenm.,  8 

and  05, 

510.  C.  gilbert!  Quoy  &  Gaimard.    Southeastern  Brazil.    Eigenm.  &  Eigenm.,  8  and 

16. 
C.  voga  Hensel;  C,  alhula  LUtken. 
510a.  C.  gilberti  brevipinnia  Eigenm.  <&  Eigenm.    La  Plata.    Eigenm.  &  Eigenm., 
b  and  16. 

511.  CpluinbeuB  Eigenm.  &  Eigenm.    Lake  Ilyanuary.     Eigenm.  &,  Eigenm.,  8 

and  17. 

512.  C.  nagelil  Steind.    Rio  Janeiro.    Eigenm.  &  Eigenm.,  8  and  17. 

513.  C.  leucoBtictuB  Eigenm.  &  Eigenm.    Rio  Negro ;   Lago  Alexo.    Eigenm.  &, 

Eigenm.,  8  and  17. 

514.  C.  all>eiti  GUnther,  '80a,  12.    Eigenm.  <&  Eigenm.,  2. 

515.  C.  platanus  Giinther.     La  Plata.    Eigenm.  &  Eigenm.,  8  and  18. 

516.  C.  aaper  Giinther.    Xeberos;  Iluallaga.    Eigenm.  &  Eigenm.,  8  and  18. 

517.  C.  mtiloideB  Kner.    Amazons  and  tributaries.    Eigenm.  <&  Eigenm.,  8  and  18. 

518.  C.  hypoBtomus  Boulenger.    Ucayale.    Eigenm.  <&  Eigenm.,  8  and  18. 

519.  C.  mivartii  Steind.    Magdalena.    Eigenm.  <&  Eigenm.,  8  and  18. 

520.  C.  leuciBCUS  Giinther.    Amazons.    Eigenm.  <&  Eigenm.,  8  and  18. 

521.  C.  vittatuB  Kner.    Amazon  and  Solimoens.    Eigenm.  &  Eigenm.,  8  and  19. 

522.  C.  ocellatus  Eigenm.  &  Eigenm.    Xingu.    Eigenm.  &.  Eigenm.,  9  and  19. 

523.  C.  iBognathuB   Eigenm.   &    Eigenm.      San  Paolo ;    Amazon  and  Solimoens. 

Eigenm.  &  Eigenm.,  9  and  20. 

524.  C.  knerii  Steind.    Amazon;  Solimoens  and  Siiriuani.    Eigenm.  <&  Eigenm.,  9 

and  20. 
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525.  C.  oyprinoides  (Linaseas).    Amazons;  Galanas.    Eigenm.  &,  Eigenni.,  9  and 

21. 

526.  C.  maorops  Eigenm.  &,  Eigenm.    Rio  Puty.    Eigenm.  <&  Eigonm.,  9  and  21. 

527.  C.  folcatufi  Eigenm.  &  Eigenm.    Gaioipa ;  Xiugn.    Eigenm.  &,  Eigenm.,  9  and 

22. 

528.  C.  aimulataa  Eigenm.  <&  Eigenm.    Fontoboa ;  Tocantins.    Eigenm.  <&  Eigenm., 

9  and  22. 

529.  C.  achomburgkii  Gttnttier.    Guianas.    Eigenm.  &,  Eigenm.,  9  and  22. 

530.  C.  eaaequibenaia  GUuther.    Esseqaibo.    Eigenm.  &.  Eigenm.,  9  and  23. 

^  Anodus  Spix. 

531.  C.  planiroatria  Gronow.    Amazon  ;  Rio  Negro.    Eigenm.  <&  Eigenm.,  9  and  2;$ 

C.  dbranioides  Kner. 

532.  C.  laticepa  Cuv.  &,  Yal.    Amazons.    Eigenm.  &  Eigoom.,  9  and  24. 

C.  altavMuonicas  Cope. 

533.  C.  latior  (Spix).    Amazons;  Sarinam.    Eigonm.  «&  Eigenm.,  9  and  24. 

120.  PROCHILODUS  Agassiz. 

Paevk  Spix. 

534.  P.  humeralis  Gttuther.    Western  Andes  of  Ecuador.    G.,  v,  294. 

535.  P.  vimboides  Heckel.    Sontbeastern  Brazil.  G.,  v,  294. 

536.  P.  cephalotes  Cope.    Peruvian  Amazon.    Cope,  78,  686. 

537.  P.  argenteua  Agassiz.    Rio  Cipo  ;  Rio  San  Francisco ;  Rio  das  Yelhas.    G  ,  v, 

294. 
P.  eostatua  Cuv.  <&  Val. 

538.  P.  afllnia  Liltken.    Rio  das  Yelbas  and  tributaries.    LUtk.,  '75,  189. 

539.  P.  nigricans  Agassiz.     Amazons  (t  Rio  Plata  system,  Weyenbergh),  not  of 

GUntber.    Steind.,  '81,  32. 

540.  p.  rubrotasniatua  Scbombnrgk.    Cauca;  Esseqnibo;  Negro  and  its  tributary 

Branco;  Upper  Amazon.    G.,  v,  295,  as  nigricans. 

541.  P.  oUgolepis  Guntber.    Brazil.    G.,  v,  295. 

P,  nigrioana,    Kner,  not  of  Agassiz. 

542.  P.  asper  LUtkeu.    Caracas;  Cauca.    L.,  '74,  226. 

543.  P.  magdalenas  Steind.    Rio  Magdalena.    Steind.,  78,  35. 

544.  P.  lineatuB  Valenciennes.    Lower  La  Plata  system.    G.,  v,  295. 

545.  P.  dobuUnua  Cuv.  <&  Yal.    Amazons.    G.,  v,  296. 

546.  P.  bramaCuv.  So  Yal.    Lower  Tocantins;  Calabozo.    G.,  v,  296. 

547.  P.  insignia  Sobomburgk.    Amazons  and  tributaries;  Guiana.    G.,  v,  296. 

548.  P.  binotatua  Scbomburgk.    Rio  Branco ;  Rio  Negro.    G.,  v,  296. 

549.  P.  taeniorua  Yalenciennes.    Amazons.    G.,  v,  297. 

650.  P.  brevia  Steind.    Rivers  near  Babia.    Steind.,  '74,  38,  PI.  vi. 

551.  P.  ortonianua  Cope.    Peruvian  Amazon.    Cope,  '78,  685. 

552.  P.  hartdi  Steind.    Rios  Jequitinbonba,  Parabyba,  and  Pardo.    Steind.,  '74,  35, 

PI.  V. 

553.  P.  laticepa  Steind.    Orinoco,  near  Ciudad,  Bolivar.    Steind.,  '79,  4. 
564.  P.  longiroatria  Steind.    Canca.    Steind.,  '79b,  70. 

555.  P.  acrofa  Steind.     Rio  Janeiro.     Stoind.,  '81,  29. 
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121.  CHUiODUS*  MUUer  &  Trosohel. 

Mierodns  Kner ;  Cwnoiroput  QUnther. 

556.  C.  labyiinthicus  (Kuer).    Amazon  and  tributaries;  Orinoco.    G.,  v.  297. 

557.  C.  punctatns  Miiller  &  Troschel.     Savanna  swamps  of  BritisU  Guiana.    G., 

V.297. 

122.  HEMIODUS  MUller  Sc  Troschel. 

558.  H.  notatas  (Schomburgk).    Guianas ;  Rios  Trombetas,  Aragnay,  Negro,  and 

Guapore.    G.,  v,  298. 

559.  H.  kappleri  Gttnther.    Surinam.    '68a,  244. 

560.  H.  microcephaluB  GUnther.    Rio  Capin.    G.,  v,  298. 

561.  H.  amazonmn  Humboldt.    Amazons.    G.,  v,  298. 

P.  kumholdtii  Cuv.  &  Val. 

562.  H.  onimacTilatnB  (Bloch).    All  rivers  of  British  Guiana;  Cujaba.    G.,  v,  299. 

J7.  crenidens  Mtiller. 

563.  H.  gracilis  Gtinther.    Rio  Cupai ;  Rio  San  Francisco.    G.,  v,  299. 

564.  H.  aemitaeniatiia  Kner.    Rio  Guapore.    G.,  v,  299. 

565.  H.  immaculatus  Kner.    Barra  do  Rio  Negro ;  Orinoco.    G.,  v,  300. 

566.  H.  longiceps  Kuer.     Rio  l9anno;  Rio  Capin.    G.,  v,  300. 

567.  H.  microlepis  Kner.    Rio  Guapore ;  Barra  do  Rio  Negro ;  Peruvian  Amazon. 

123.  SACCODON   Kner. 

568.  S.  wagnerl  Kner  &  Steind.    Ecuador.    G.,  v,  301. 

569.  S.  craniooephalnm  Thominot.    Rio  Guayaquil.    T.  '82,  248. 

124.  PARODON  Cuvier  &  Valenciennes. 

570.  P.  BuborbltalisCnv.  <&yal.  Maracaibo;  Amazon;  Rio  das  Velhas.    G.,v,301. 

P.  nasus  Kuer.    P.  hilarii  Reinhardt. 

571.  P.  buckleyi  Boulenger.  t    Canelos.    B.  W,  279. 

572.  P.  afOnis  Steind.    La  Plata.    Steind.,  79a,  20,  PI.  in,  Fig.  3. 

ANOSTOMATIN^. 
125.  NANN08T0MUS  GUnther.  t 

573.  N.  beckfordi  Gthr.    Demarara.    G.,  72,  146. 

574.  N.  trifasciatus  Steind.    Barra  do  Rio  Negro  ;  Tabatinga,  '76,  75,  Fig.  2. 

575.  N.  eqaes  Steind.    Peruvian  Amazon  76,  78,  Fig.  3. 

576.  N.  unifeaciatus  Steind.    Barra  do  Rio  Negro  76,  79,  Fig.  1. 

577.  N.  anamolas  Steind.    Obidos ;  Barra  do  Rio  Negro,  76,  81. 


■  Dr.  Gtinther  states  that  Chilodus  is  preoccupied,  without  stating  where.  We  have 
not  found  any  earlier  use  of  the  name  in  this  form,  and  reinstate  it  here. 

t  Dr.  Boulenger  gives  a  key  to  the  species  of  the  genus  Parodon. 

t  For  an  account  of  this  genus  see  Steindachner,  Ichthyologische  Beitriige,  v,  pp. 
74-82,  PI.  IX.  1876. 

Proc.  N.  M,  91 4 
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126.  ANOSTOAffUS  Gronow.* 
$  Ano9tomu8  Qronow. 

578.  A.  anostomus  (LinnceuB).  Essequibo ;  Jatahy.     G.,  ▼,  303. 

A.  salmoneus  Gronow. 

579.  A.  trimaculatus  (Kner).    Matogrosso;  Marafion;  Garnpa.    G.,  ▼,  304. 

$  Schizodon  Agassiz. 

580.  A.  vlttatUB  (Cav.  &  Yal.).    La  Plata;  Aragnay ;  Goyaz ;  Porto  do  Moz.    G., 

V,  303. 

581.  A.  graoilis  (Kuer).     Rio  Guapore.    G.,  v,  304. 

582.  A.  faaclatus  (Agassiz).    Amazons;  British  Guiana;  Caracas.    G.,  v,  304. 

P.  schizodon  Cav.  &  Val. 

583.  A.  diaaimilis  Garman.    Rio  Pnty.    '90,  22. 

584.  A.  laognathus  (Kner).    Cnjaba;  Rio  San  Francisco ;  Rio  Grande  do  Sol.    G., 

V,  305. 
A,  lenerii  Steind. 

585.  A.  plates  Garman.    Rosario,  La  Plata.    '90,  98. 

586.  A.  nasutus  (Kner).    Irisanga;  Rio  Pnty.    G.,  v,  305. 

587.  A  Sagittarius  (Cope).    MaraBon.    Cope,  '78,  689. 

127.  LJBMOLYTA  Cope. 

Schizodontop»%8  Garman. 

588.  L.  taeniata  (Kner).    Amazons.    G.,  v,  304. 

589.  L.  proximoB  (Garman).    Villa  Bella ;  Uerandaba.    '90,19. 

590.  L.  varius  (Garman).    Amazons.    '90,  20. 
590a.  L.  varius  nitens  (Garman).    I^a.    '90,  20. 

591.  L.  orinocensis  Steind.    Orinoco.    79,  6,  PL  ii,  Fig.  7-7a. 

128.  CHARACIDinM  Reinhardt. 

592.  C.  fasoiatum  Reinhardt.    Rio  Parahyba;    Rio  Piabanha;  Rio  das  Velhas; 

Sarayacu ;  Orinoco.    LUtken,  '75, 194,  Figs.  1  and  2. 

593.  C.  stelndachneri  Cope.    Pemvian  Amazon.    Cope,  '78,  688. 

594.  C.  etheostoma  Cope.    Ambyiaca.    Cope,  '72,  259,  PI.  viu.  Fig.  1,  and  PI.  xni, 

Fig.  3. 

595.  C.  purpuratum  Steind.    Canelos,  Ecuador.    Steind.,  '82a,  18. 

129.  RH7TIODUS  Kner. 

596.  R.  miorolepis  Kner.    Barra  do  Rio  Negro.    G.,  v,  305. 

597.  R.  argenteofuscus  Kner.    Rio  Negro.    G.,  v,  306. 

130.  LEPORBLLUS  LUtken. 

598.  Lep.  vittatus  (Cuv.  Sc  Yal.).    Rio  das  Velhas ;  Irisanga ;  Marafion ;  Aragnay ; 

Goyaz ;  Cauca.    Liltken,  '75,  201,  xi. 
L,  maoulifrons  Reinhardt ;  LeporinuB  pictus  Kner. 

599.  Lep.  nattereri  Steind.    Teffi6 ;  Lago  Alexo ;  Barra  do  Rio  Negro.    Steind.,  '76, 

66. 


*  For  an  excellent  account  of  this  genos  see  Garman,  '90a. 
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131.  LEFORINUS  Spiz. 

600.  li.  maculatns  Miiller  &,  Troschel.    Gniana ;  Goyaz.    G.,  v,  30G. 

601.  L.  fredexici  (Bloch).    Eastern  rivers  from  the  OriDOco  to  the  La  Plata,  ascend- 

ing; Amazons  to  Pern.    G.,  v,  306. 
L,  oeuiideM  Val. 

602.  L.  obtUBidenB  Val.    La  Plata ;  Rio  Grande  do  Sul ;  Rio  San  Francisco ;  Mag 

dalena.    G.,  v,  306. 
L.  elangiUus  Guv.  &.  Val. 

603.  L.  megaleplB  Gtinther.    Esseqnibo  to  Rio  Janeiro ;  Xeberos  and  Ambyiaca. 

G.,  '63,  443. 
X.  marcgravii  R«inhardt. 

604.  L.  reinhardtU  Liltken.    Rio  das  Yelhas.    LUtken,  '75,  197,  PI.  iv,  Fig.  10. 

L.  affinia  Reinhardt. 

605.  L.  leschenanltii  Cav.  &.  Val.    Rio  Capin ;  Calabozo ;  Andes  of  western  Ecuador' 

G.,  V,  307. 

606.  L.  bimacnlatos  Castelnau.    Rio  Vermelho  de  Goyaz.    G.,  v,  308. 

607.  L.  fiaaciataa  (Bloch).    Rio  Capai;  Guiana;  Orinoco;  Calabozo.    G.,  v,  308. 

L,  navemfaadaius  Spiz. 
60a  li.  triiieisciatuB  Steind.    Teffd;  Huallaga.    Steind.,  '76,  64. 

609.  Ii.  affinia  Giinther.    Orinoco ;  Capin  ;  Jeqaitinhonha. 

610.  Ii.  pachynms  Cav.  &  Val.    Rio  Cipo ;  Rio  Araguay.    G.,  v,  308. 

611.  Ii.  margaritaceuB  Giinther.    British  Guiana.    G.,  v,  309. 

612.  Ii.  mtUleri  Steind.    Mara&on;  Solimoens;  Orinoco.    Steind.,  '76,  57,  PI.  ix, 

Fig.  5. 

613.  L.  nigrotasniatufl  (Sohomborgk).    Guiana;  Rio  Negro,  and  the  Amazon  near 

Rio  Negro.    G.,  v,  309.  ^ 

614.  L.  melanoplenra  Giinther.    Bahia;  Rio  Cipo. 

615.  L.  Btxiatna  Kner.    Rio  Magdalena ;  Can  elos,  Ecuador ;  Irisanga  and  Cai^ara 

in  Mattogrosso;  Paraguay.    G.,  v,  310. 

616.  L.  agassizii  Steind.    Solimoens;  Iga.    Steind.,  '76,  59,  PI.  ix,  Fig.  4. 

617.  L.  hypselonotna  Giinther.    Orinoco;  Marafion;  Xeberos.    G.,  '68a,  244,  PI. 

XXII. 

618.  L.  eqnea  Steind.    Rio  Magdalena.    Steind..  '78,  40,  PI.  x,  Figs.  2>2a. 

619.  L.  taeniatus  Reinhardt.    Rio  das  Yelhas.    Ltttken,  '75, 199,  PI.  iv.  Fig.  11. 

620.  L.  macrolepidotus  Peters.    Rio  Janeiro.    '68,  455. 

621.  L.  multi&sclatua  Cope.    Maranon.    '78,  690. 

622.  L.  holostictaB  Cope.    Marafion.    loc.  oit, 

623.  L.  mormyrua  Steind.    Upper  Parahyba  and  its  tributary  Piabanha.    '75b,  30, 

PI.  VI. 

624.  L.  baMenala  Steind.    Bahia.    '75b,  21,  PI.  ii.  Fig.  2. 

625.  L.  copelandi  Steind.    Southeastern  Brazil.    '75b,  26,  PI.  v. 

626.  L.  coniroatria  Steind.    Southeastern  Brazil.    '75b,  23,  PI.  iv. 

TETRAGONOPTERINiE. 
132.  FLETHODECTES  Cope. 

627.  P.  erythiinua  Cope.    Pebas,  Ecuador.    '70,  563,  Fig. 
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133.  PIABUCINA  Guv.  <&  Val. 

628.  PL  erythrinoides  Val.    Maracaibo.    G.,  v,  311. 

629.  Pi  unitasnlata  Giinther.    CaneloB;  Ecuador;  Gniana.    G.,  v,  311. 

630.  Pi.  panamensis  Gill.    Bio  Frijoli.    '76, 336. 

631.  Pi.  elongata  Boulenger.    Canelos;  Sarayaca.    '87,280,  PI.  xxiii,  Fig.  2, 

134.  laUANODECTES  Copo. 

632.  L  tenuis  Cope.    Ambyiacu.    72, 260,  PI.  viii,  Fig.  1. 

135.  TBTRAGONOPTBRUS  Cnvier. 

Astyanax  Baird  «fc  Giiard ;  Pceeilurichthya  Gill ;  Hemigrammus  Gill. 

633.  T.  apilurua  Cuv.  &  Val.    Surinam.    G.,  v,  318. 

634.  T.  argenteuB Cuv.    Orinoco;  Amucn;  Cuji^ba;  Amazon;  Iquitos.     G.,  v,  318. 

635.  T.  gibboauB  Steind.    Bio  Parabyba.  Steind.  '76a,  4,  PI.  i,  Fig.  1. 

636.  T.  rufipes  Val.    Buenos  Ayres.    G.,  v,  318. 

637.  T.  artedii  Cuv.  &  Val.  f    Hab.    G.,  v,  319. 

638.  T.  doceanus  Steind.    Bio  Doce.    Steind.  '76a,  14. 

639.  T.  polylepis  Gunther.    British  Guiana.    G.,  v,  320. 

640.  T.  chalceua  Agassiz.    Surinam;  Essequibo;  Amazons  from  Porto  do  Moz  to 

the  Ambyiacu.    G.,  v,  320. 
T.  aohomburgkii  Cuv.  &  Val. 

641.  T.  crbicularia  Cuv.  &  Val.    La  Plata ;  Bio  Parabyba ;  Amazon ;  Marafion ; 

Essequibo;  Surinam;  Villa  Maria.    G.,  V, 319,  320. 
T,  compressus  GUntber. 

642.  T.  breviroBtrls  Giinther.    Western  Andes  of  Ecuador.    G.,  v,  321. 

643.  T.  abramis  Jenyns.    La  Plata  and  Bio  Parana;  Essequibo;   Orinoco.    G.,y, 

321. 

644.  T.  lacustriB  Beinhardt.    Bio  das  Velhas ;  Lutken,  '75, 208,  PI.  v,  Fig.  15. 

645.  T.  maculatua  (Linnaeus).    Magdalena ;  Orinoco ;  British  Guiana ;  Bio  Capin ; 

Pernambnco;  Bahia;  Bios  Parabyba,  Doce,  and  Mucuri;  Bio  Grande  do 
Sul.    G.,v,321. 
S.  himacttJata  L  ;  T.  Unn(ei  Cuv.  &  Val.;  T.  gronovii  Cuv.  &  Val;  T.  HiiatHS 
Castelnau ;  T.  microstoma  Hensel. 

646.  T.  bahienfiis  Steind.    Babia.    Steind.  '76a,  13. 

647.  T.  fasciatUB  Cnv.    La  Plata ;  Bio  Grande  do  Sul ;  Bio  Janeiro ;  Bio  Parabyba; 

Bio  Jequitinhonha.    Steind.,  '76a, 20,  PL  i.  Fig.  3  (not  G.,  v,  322). 
T.  rivularis  Liitken ;  T.  ohacurus  Hensel. 

648.  T.  mtiluB  Jeuyns.    Cauca ;  Canelos,  Ecuador ;  Bio  San  Francisco  to  Bio  Plata 

(Xamapa,  Mexico).    G.,  v,  322,  asfaaciatua. 
T.  fasciatus  Val, t  Gthf.  not  Cnvier;  T,  scabripinnis  Kner  not  .Tenyns;   T.  mt- 
c7*os<oma  GUntber;  /  T.  /u«coaura<if8  Castelnau ;  2\  aneua  Hensel;  T.  eu- 
rieri  Lutken;  T.  fa?niattt«  Jeuyns. 
648a.  T.  rutilUB  jeqoitinhonhse  Steind.    Bio  Jequitinhonha.    Steind.,  76a,  27,  PI. 
u,  Fiff.  3. 

649.  T.  miorophthalmus  Giinther.     Bio  Kimac ;  Lake  Amatitlan  ;  Pacific  coast  of 

Guatemala.    G.,v.  324. 

650.  T.  panamensis  Giinther.    Panama;  Yzabal.    G.,v,  324. 

T.  fischeri  Steind. 
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65L  T.  dichrouruB  Kner.    Rio  Gaapore;  Caicara;  Paraguay.    G.,v,  324. 

652.  T.  BcabripinniB  Jeuyns.    Rio  Janeiro ;  Irisanga ;  (Xamapa,  Mexico).    G.,  v,  326. 

653.  T.jcnynmi  Steind.    Rio  Parahyba.    'TCa,  22,  PL  iii,  Figs.  1  and  2. 

654.  T.  petenenaia  Giiuther.    Rio  Negro,  Argeutiue  Republic ;  Lake  Peten  ]  western 

Ecuador.    G.,v,  .32(5. 

655.  T.  SBneos  Giinther.    Rio  Cadeo ;  Porto  Alegre ;  Babia  Soldado ;  Rio  Chagres ; 

(Rio  Frijoli ;  Oaxaca).    G.,  v.  326. 

65a  T.  wappl  Cnv.  &  Val.    Britisb  Guiana.     G. ,  V,  326. 

657.  T.  pemvianns  MUller  &  Troschel.    Pascamayo,  Pern.    G.,  v,  327. 

65a  T.  oligolepiB  GUn tber.    Britisb  Guiana.    G. ,  v,  327. 

659.  T.  cbryBargyreoB  Gilntber.    Esseqnibo.     G.,  v,  328. 

660.  T.  grandiaqtiamis  MUller  &  Troschel.    British  Guiana.     G. ,  v,  328. 
66L  T.  lepiduruB  Kner.    Amazons  from  Obidos  to  Tabatinga ;  Guapore. 

662.  T.  zinguenfliB  Steind.    Xingu.    Steind.,  '82,  32. 

663.  T.  hnambonicaa  Steind.    Callacate  and  Rio  Huambo,  Peru.    '82,  25,  PI.  v, 

Fig.l. 

664.  T.  polyodon  Gunther.    Gnayaquil.    G.,  v,  330. 

665.  T.  tzinitatia  Lutken.    Trinidad.    '74,  234. 

666.  T.  taeninruB  Gill.    Trinidad.    Liltken,  74,  233. 

667.  T.  breTOortii  Gill.    Trinidad.    Lutken,  74,  232. 

668.  T.  sawa  Castelnau.    Rio  Crizas.    G.,  v,  317. 

669.  T.  vi^ita  Cnv.  &  Val.    Lake  Maracaibo.    G.,  v,  317. 

670.  T.  orbignyanua  Cnv.  &  Val.    Buonos  Ayres.    G.,  v,  317. 

67L  T.  agaBBizii  Steind.    Tabatinga;  Cndajas.    76,  41,  PI.  vm.  Fig.  2. 

672.  T.  albnmtiB  Hensel.    Rio  Cadeo.    Steind.,  76a,  24. 

673.  T.  bairdii  Steind.    Tabatinga.    Steind.,  '82,  35. 

674.  T.  bartlattii  Gttnther.    Maranon ;  Ambyiacn.    G.,  '66b,  30. 

675.  T.  bellottii  Steind.    Tabatinga.    Steind.,  '82,  34. 

678.  T.  braniokii  Steind.    Rio  Zurumilla  (boundary  between  Ecuador  and  Pern). 

'82,21,  PL  I,  Fig.  3. 

679.  T.  carolinas  Gill.    Rio  Napo  or  Marafion.    70,  92. 

680.  T.  cancantiB  Steind.    Cauca.    '80,  20,  PI.  vi.  Fig.  2. 
68L  T.  ooUettii  Steind.    Obidos ;  Hyavary.    '82,  33,  PI.  vii. 

682.  T.  copei  Steind.    Santarem.    '82,  35,  PI.  vi,  Fig.  6. 

683.  T.  cordovsB  Giinther.    Rio  de  Cordova.    '80,  12. 

684.  T.  diaphanns  Cope.    Maraf&on.    78,  691. 

685.  T.  elegauB  Steind.    Obidos.    '82,  3^  PI.  vu,  Fig.  4. 

686.  T.  sraciliB  Reinhardt.    Lagoa  Santa ;  Rio  das  Velhas.    Liltken,  '75,  217,  PI. 

V,  Fig.  16. 

687.  T.  gronovii  Kner  &  Steind.    Rio  Bayano.    '64,  46. 

688.  T.  hanzwelliaxinB  Cope.    Hyavary ;  Santarem ;  Pobas.    '70,  560. 

689.  T.  ihexingii  Boulenger.    Rio  Grande  do  Sul.    '87,  172. 

690.  T.  ipanqnianuB  Cope.    Urubamba;  Maraiion.    '77,44. 
69L  T.  jelBkii  Steind.    Monterico;  Huambo;  Pern.    '75c,  40. 

692.  T.  longior  Cope.    Marafion.    '78,  691. 

693.  T.  mtkenii  Boalenger.    Rio  Grande  do  Sul.    '87, 173. 
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694.  T.  maadmus  Steind.    Tallamayo ;  Monterioo.    '75o,  43,  PI.  vu. 

T.  alosa  GUnthor. 

695.  T.  multiradiatufl  Steind.    Teflfd.    76,  44. 

696.  T.  nanus  Reinhardt.    Rio  das  Velhaa.    Ltttken,  '75,  218,  PI.  v,  Fig.  17. 

697.  T.  ocellifer  Steind.     Villa  Bella;  Cndajas.    '82,  32,  PI.  vii,  Fig.  5. 

698.  T.  orientalia  Cope.    Para.    '70,  559. 

699.  T.  ortonl  Gill.    Marafion  and  Napo.    '70,  92. 

700.  T.  ovalifl  Gunther.    Xeberos.    '68a,  245. 

701.  T.  pectinatus  Cope.    Pebas.    Cope,  '70,  560. 

702.  T.  phcenicoptems  Cope.    Ambyiacn.    '72,  260. 

703.  T.  Bchmardee  Steind.    Tabatinga.    '75c,  iv,  37,  PI.  vii,  Fig.  6. 

704.  T.  atUbe  Cope.    Para.    '70,  559. 

705.  T.  tabatingse  Steind.    Tabatinga.    76,  43. 

706.  T.  unilineatus  Gill.    Trinidad.    '58,  420. 

707.  T.  robuatulufl  Cope.    Pebas.    '70,  561. 

136.  lAiTKENlA  Steind. 

708.  L.  Inaignia  Steind.    Santarem ;  Tabatinga.    75c,  .38,  PI.  viii,  Fig.  1. 

137.  SCISSOR  Gttnther. 

709.  S.  macroceplialua  Giintlier.    Surinam.    G.,  v,  331. 

138.  HENOCHILnS  Garman. 

710.  H.  wheatlandi  Garman.    Rio  Mucnri.    Garman,  '90a,  1. 

139.  PSEUDOCHALCEUS  Kner. 

711.  Pa.  lineatufi  Kner.    Western  slopes  of  Ecuador.    G.,  v,  332. 

140.  ODONTOSTILBE  Cope. 

712.  O.  fugitiva  Cope.    Pebas ;  Villa  Bella;  Santarem.    '70,  566,  with  Fig. 

713.  O.  pulcher  Gill.    Trinidad.    '58,  419.    Liitken,  74,  236. 

141.  CHEIRODON  Girard. 

714.  C.  interruptua  (Jenyns).  Maldonado.    G.,  v,  332. 

715.  C.  piaciculuB  Girard.    Santiago.    G.,  v,  332. 

716.  C.  agasaizii  Steind.    Jatiirana.    '82,  38. 

717.  C.  equea  Steind.    Villa  Bella ;  Obidos.    Steind.,  '82,  37. 

718.  C.  inaignis  Steind.    Cauca ;  Panama ;  Villa  Bella.    '80,  22,  PI.  vi,  Fig.  3. 

719.  C.  nattereri  Steind.    Obidos.    '82c,  180. 

720.  C.  pequira  (Natterer).    Cujaba ;  Rio  Guapore.    Steind.,  '82,  38. 

721.  C.  piaba  LUtken.    Rio  das  Velhas.    '75,  219. 

722.  C.  pulcher  Steind.*    Villa  Bella.    Steind.,  '82,  39. 

•  Should  Odonto8tilhe  Cope  prove  to  be  a  subgenus  of  Cheirodon,  as  is  supposed  by 
LUtken  (Videusk.  Medd.  Nat.  For.  Kjob.,  1874, 236),  this  species  mast  be  ronamed  as 
Teiragonopterus  pulcher  Gill,  is  placed  by  Liitken  in  the  subgenus  Odonto$tUbe  Coj^e, 
viz.:  Chirodon  (Odontoatilbe)  pulcher  (QUI)  LUtken,  loe,  cit  We  would  suggest  the 
name  aieindachneri  for  this  species.  ^  j 
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142.  AFHIOCHARAX  Gttntber. 

723.  A.  puBilluB  GUather.    Maraflon  and  tribataries.    '68a,  245. 

724.  A.  albumuB  GUnther.    Mara&on.    '69,  424,  Fig.  2. 

725.  A.  aiigerus  Cope.    Pebas,  Ecuador.    70,  564. 

143.  CHALCBUS  Cavier. 

726.  C.  macrolepidotas  Cavier.    Gaiana;  Rio  Capai ;  Ambyiaoa.     G.,  y,  333. 

727.  C.  erythmma  Cope.    Amb>  iaca.    72,  262. 

144.  BRYCON  Miiller  <&  Troschel. 

728.  B.  Bchomburgkil  M.  <&  T.    Essequibo.    G.,  v,  333. 

729.  B.  orbignyanas  (Cav.  &  Yal.).    Rio  Plata ;  Gaapore.    G.,  v,  333. 

730.  B.  rodopterus  (Cav.  &,  Yal.).    Bueaos  Ayres.    G.,  v,  333. 

731.  B.  deyillei  (Castelnaa).    Babia;  RioParahyba;  Rio  Jeqaitiabonha.     Steind., 

'76a,  29,  PI.  iv.  Figs.  2-2a. 
B,  inaignis  Steind. 

732.  B.  opalinus  (Cavier).    Brazil.    G.,  V,  334. 

f  C  amazoHieus  Agassiz. 

733.  B.  nattereri  GUatber.    Iriaanga.    G.,  y,  334. 

734.  B.  bahieiiBiB  GUntber.    Babia.    G.,  y,  334. 

735.  B.  falcatOB  MUller  &  Troscbel.    Gaiana.    G.,  y,  334. 

736.  B.  orthotasnia  GUatber.    Rio  Cipo ;  La  Plata.    G.,  y,  335. 

738.  B.  brevlcauda  Giintber.    Rio  Jocinttns;  Rio  Capin.    G.,  y,  335. 

739.  B.  atricaudatUB  (Kaer).    Western  Andes  of  Eoaador.    G.,  y,  336. 

740.  B.  carpophagUB  (Cav.  &,  Yal.)-    Gaiana;  Brazil.    G.,  y,  336. 

741.  B.  hilarll  (Cav.  &  Yal.}.    Brazil.    G.,  y,  386. 

742.  B.  pefla(Mttlldr  <&  Trosobel).    Lower  Esseqaibo;  Mazarani,  Gaiana.    G.,  y, 

336. 

743.  B.  capito  Cope.    Ambyiaoa.    '72,  261. 

744.  B.  chagrenaiB  Kner.    Cbagres.    Steind.,  '76a,  32. 

B.  striatulus  Kner. 

745.  B.  feroz  Steind.    Rio  Mucnri.    '76a,  25,  PI.  ly.  Figs.  1-la. 

746.  B.  labiatUB  Steind.    Canca.    '80,  23,  PI.  iii,  Fig.  1. 

747.  B.  lineatuB  Steind.    La  Plata.    '66,  4,  PI.  ii. 

748.  B.  longicepB  Steind.    Orinoeo  near  Cindad  Bolivar.    '79,  8,  PI.  i,  Fig.  5. 

749.  B.  londii  Reinbardt.    Rio  das  Yelbos.    LUtken,  '75,  221. 

750.  B.  moorei  Steind.    Rio  Magdalena  system.    '78,  42,  PI.  y,  Figs.  2-2b. 

751.  B.  reinhardti  Ltttken.    Rio  das  Yelbas;  RioDooe;  Rio  Parabyba;  Rio  Jeqni- 

tinbouba.    Steind.,  '76a,  27,  PL  iii.  Figs.  3-3a. 

752.  B.  mbrlcauda  Steind.    Cauca.    '80,25,  PI.  yiii,  Figs.  1-la. 

753.  B.  stiibelii  Steind.    Iqnitos ;  Rio  Amazonas.    '82,  13,  PI.  i,  Fig.  1. 

754.  B.  Btolzmanni  Steind.    Cbota,  Peru.    79,  22,  PI.  ii,  Fig.  6. 

$  Chaloinopsis  Kner. 

755.  B.  dentes  Giintber.    (Gnatemala);  Eoaador.    G.,  y,  337. 

756.  B.  BtriatuluB  Kner.    Panama.    G.,  y,  337. 

757.  B.  chagrensiB  Kner.    Rio  Cbagres.    G.,  y,  338. 

758.  B.  albumoa  GUntber.    Western  Andes  of  Eoaador.   n^j;  yj  3^00gle 
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^  Megalohrycon  GiiDther. 

759.  B.  melauopterum  Cope.    Ainbyiacu.    72,  262. 

760.  B.  cephalns  Gunthor.    MaraHon.    '69a,  423,  Fig.  1. 

761.  B.  erythropterum  Cope.    Arabyiacu.    '72,  263. 

145.  BRYCONOPS  Kuer. 

762.  B.  alburnoides  Kner.    Rio  Gnapore.    G.,  v,  339. 

B.  alburnua  Kner. 

763.  B.  lucidus  Kner.    Rio  Branco.    G.,  v,  339. 

146.  CREATOCHANES  GUntber. 

764.  C.  melanuras  Blocb.    Gniana;  Obidos;  RioTapi^os.    G.,  v,  329. 

765.  C.  afiOnis  Gunthcr.    British  Guiana.    G.,  v,  329. 

766.  C.  caudomaculatufi  Giiotber.    Soatb  America.    G.,  v,  330. 

147.  CREAaRUTUS  GUDther. 
Piahina  LUtken. 

767.  Cr.  miilleri  Giintbor.    Canelos,  Ecuador.    G.,  v,  339. 

768.  Cr.  afSnis  Steind.    Cauca.    '83,  17. 

769.  Cr.  peruana  Steind.    Rio  Huambo;  Monterioo,  Peru.    '75c,  iv,  46. 

C.  na8utu8  Giintber. 

770.  Cr.  argentea  (Reiubardt).    Rio  das  Velhaa.    Liitken,  '75,  226, ^ig.  1-2. 

148.  CHALCINUS  Cuv.&Val.» 
Triportheua  Cope. 

771.  Ch.  augulatUB  Agassiz.    Orinoco;  Guiana;  Amazons.    G.,v,  340. 

Ch,  neniaturua  Kner;  T^portheua  flavm  Cope;   C.  trifuroatus  Castelnaa;  Ck. 

miiUeri  Fil. ;  C,  brachypoma  Cuv.  &  Val.,  not  GUutber;  f  C,  roUndatu$ 

Scbombnrgk. 
771a.  Ch.  angulatuB  curtus  Garman.    Para ;  Arary.    '90,  4. 
771h.  Ch.  ang;ulatU8  vittatus  German.    Amazon.    '90,  4. 
771c.  Ch.  angulatuB  signatus  Garman.    Rio  Puty.    '90,  4. 
771d.  Ch.  angulatus  fiiscus  Garman.    Amazous.    '90,  4. 

772.  Ch.  albuB  (Cope).    Amazons.    '72,  264. 

Ch.  hneri  Steind.  (adult). 

773.  Ch.  giintheri  Garman.    Essequibo;  San  Francisco.    '90,  4. 

774.  Ch.  pictUB  Garman.    Jutaby.    '90,  5. 

775.  Ch.  auritUB  Cuv.  &  Val.    Rio  Araguay.    G.,  v,  341. 

776.  Ch.  elongatUB  Giintber.    Orinoco;  Amazons.    G.,  v,  342. 

777.  Ch.  culter  Cope.    I^^a;  Solimoens;  Marafion.    '72,  265,  PI.  xiv,  Fig.  3. 

778.  Ch.  magdalense  Steind.    Magdalena ;  Cauca.    '78,  44,  PI.  xi,  Figs.  1-2. 

779.  Ch.  paranenBiB  Giintber.    La  Plata ;  Parana.    '74,  454. 

149.  aASTEROPELECUS  Grouow. 

780.  G.  stemicla  (Liunseus).    Essoquibo;  Amazons.    G.,  v,  342. 

781.  G.  BtellatuB  Kner.    Iquitos;  Amazous;  Rio  Cujaba;  Paraguay.     G.,  v,  343. 

f  O.  securis  Filippi. 

"■""  *  For  au  account  of  tbe  species  of  this  genus  see  Garman   '90. 
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782.  O.  Btiigatufl  Gttnther.    Manacapnru.    0.,  v,  343. 

783.  G.  macolatuB  Steiud.    Mamoni  River,  Panama.    G.,  v,  343,  and  Steind.,  79, 

•20,  PI.  I,  Fig.  4. 

784.  O.  fEwclatus  Garman.    Amazons.    '90,  9. 

785.  O.  pectoxoBus  Garman.    Amazons.    '90,  9. 

150.  PIABUCA  Cuvier. 

786.  P.  argentiiias  (LinnaBas).    Guiana;  Brazil.    G.,  v,  343. 

Trutta  dentaia  Koelreuter. 

787.  P.  spilnniB  Gttnther.    Rio  Copai.    G.,  v,  344. 

151.  PARAGONIATES  Steind. 

788.  Pa.  albumtiB  Steind.    Teff^ ;  Canelos.    '76,  69,  PI.  viii,  Fig.  3. 

789.  Pa.  miiUeTi  Steind.    Obidos.    '76,  72. 

790.  Pa.  microlepiB  Steind.    Rio  Janeiro ;  Rio  Macacos.    '76a,  ni,  33. 

152.  AGONIATES  MuUer  <&  Troschel. 
79L  A.  haleoinuB  M.  <&  T.    Curuni.    G.,  v,  :M4. 

153.  LEFTAGONIATES  Bonlenger. 

792.  L.  Bteindachneri  Bonlenger.    Sarayacu.    '87a,  282,  PI.  xxiii.  Fig.  3. 

HYDROCYONINiE. 
154.  ANAC7RTUS  GUnther. 

793.  A  gibbosuB  (Linmeas).    Guiana;  Amazons.    G.,  v,  346. 

SfieyriuM  macrolepia  Kner. 

794.  A  pauciradiatuB  GUnther.    Amazons.    G.,  v,  346. 

795.  A  BangnineuB  Cope.    Ambyiacu ;  Marafion.    '72,  266,  PL  ix,  Fig.  1. 
798.  A  tectifer  Cope.    Pebas.    '70,  565. 

797.  A  linueBqnamiB  Cope.    Marafion.    '78,  686. 

798.  A.  knexii  Bonlenger.    Canelos.    '87a,  282. 

155.  RCSSTES  GUnther. 

Lifcodon  Kner. 

799.  R.  moloBBUB  (Kner).    Brazil.    G.,  v,  347. 

800.  R.  alatOB  Steind.    Rio  Magdalena.    '78,  49. 

156.  RCEBOIDES  GUnther. 

801  R.  aillniB  (GUnther).    Calabozo )  Amazons.    '68,  246. 
U.  rubrivertex  Cope. 

802.  R.  myerBii  Gill.    Amazons  south  to  Rio  Pnty.    '70,  92. 

803.  R.  dayi  Steind.    Rio  Magdalena ;  Cauca.    '78, 45. 

804.  R.  bicomlB  Cope.    Pebas.    '70,  r>64. 

805.  R.  booarieiiBiB  Steind.    La  Plata.    '79a,  23,  PI.  viii.  Fig.  1. 

808.  R.  xenodon  Reinhardt.    Amazons;  Rio  das  Velhas.     LUtken,  '75,227. 

807.  R.  microlepiB  Reinhardt.    Brazil.    G.,  v,  347. 

80a  R.  gnatemalenBlB  GUnther.    Rio  Chagres;  (Hnamuchal)  G.,  v,  347> 
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157.   C7NOPOTAMUS  Kner. 

809.  C.  argenteus  (Val.).    I^a  Plata ;  Araguay.    G.,  v,  348. 

810.  C.  hmneralis  (Val.).    La  Plata;  Goyaz;  Sao  Paolo;  Rosario.    G.,  v,  348. 

811.  C.  kneiii  SteiDd.    Cnjaba;  Rio  Paraguay ;  Irisanga;  Tabatlnga.    78,48. 

C  humeralis  Kner,  not  Val. 

812.  C.  magdalense  Steind.    Magdalena  and  Canca.    78, 61,  PI.  xii.  Figs.  2-2a. 

813.  C.  amazonum  GUather.    Xeberos.    '68a,  346. 

814.  C.  gulo  Cope.    Pebas.    70,565. 

815.  C.  biserialis  Garman.    Amazons.    '90, 14. 

158.  EXODON'  MiJller  and  Troschel. 

Hystricodon  Gttnther. 

816.  R  paradoxus  M.  &  T.    Guiana  ;  Crixas;  Araguay ;  Amazon.     G.,  v,  349. 

E,  exodon  Cuv.  &  Val. 

159.  SALMINUS  Agassiz. 

817.  S.  hilarii  Cny.  &  Val.    Rio  San  Francisco ;  Amazon ;  Goyaz.    G.,  v,  349. 

818.  S.  cuvierl  Cuv.  &  Val.    Rio  Cipo ;  Rio  San  Francisco ;  Rio  das  Velhas.    G., 

V,  350,  as  hrevidens. 

819.  S.  brevidens  (Cnvier).    Parana ;  Rio  Plata.    G.,  v,  350,  as  tnaxillosus, 

8,  maxiUosua  Cuv.  &  Val. 

820.  S.  orbignyanus  Cuv.  <&  Val.    Jacuhy.    Cuv.  &  Val.,  xxii,  65. 

821.  8.  afflnis  Steind.    Cauca.    '80, 28,  PI.  vii,  Figs.  2-2a. 

160.  OLIGOSARCUS  Giintber. 

822.  O.  argenteus  Giinther.    Brazil.    G.,  v,  351. 

161.  XIPHORHAMPHUS  Muller  &  Troscbel. 

823.  Z.  falcirostris  (Cuv.).    Demerara;  RioCnpai;  Marafion  and  tributaries.    G. 

V,  354. 

824.  X.  falcatus  (Bloch).    Guiana;  Amazon.    G.,  v,  354. 

825.  Z.  microlepis  (Schomburgk).    British  Guiana ;  Rio  Negro ;  Amazons.    G.,  v, 

355. 

826.  X.  feroz  Giinther.    Esseqnibo.    G.,  v,  355. 

827.  X.  pericoptes  MUller  &  Troschel.    Brazil.    G.,  v,  355. 

828.  X.  hepsetus  (Cuv.).    Southeastern  Brazil;  Buenos  Ayres.    G.,  V,  356. 

X  hepseticuB  Castelnau  ;  X.jenynHi  Giinther. 

829.  X.  oligolepis  Steind.    La  Plata.    '67,339. 

830.  X.  macrolepls  Steind.    Rio  Jequitinhonha.    '76a,  36. 

831.  X.  lacustris  Reinhardt.    Rio  das  Velhas.  LUtken,  75, 232. 

832.  X.  heterolepis  Cope.    Marafion.    '78,  687. 

833.  X.  anomaluB  Steind.    Cauca.    '80,  32. 

834.  X.  abbrevlatus  Cope.    MaraQon.    '78,  687. 

*Dr.  Giinther,  v,  349,  states  that  the  name  Exodon  is  preoccupied.    We  have  been 
unable  to  find  the  form  Exodon  used  elsewhere,  and  it  is  retained  here. 
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1$2.  XIPHOSTOMA  Spiz. 

835.  Za.  InciuB  (Cuvier).    ?    G.,  v,  357. 

836.  Za.  cuvieri  Spix.    Guiana ;  Tocantins..  G.,  v,  357. 

Xo.  oieryi  Castelnan. 

837.  Za.  ocellatum  Schombnrgk.    Gniana ;  Rio  Negro.    G.,  v,  357. 

838.  Za.  macalatuin  Cnr.  &  Val.     Xingn,  near  Porto  do  Moz;  Rio  Cnpai ;  Mara^ 

Bon.     G.,  V,  357. 
JiA.  tttdo  Cope. 

839.  Za.  hi^eta  Cnv.  &  Val.    Maracaibo.     G.,  v,  358. 

840.  Za.  longipixme  Steind.     Rio  Negro.    '76,  84. 

163.  LUCIOCHARAX  Steind. 

841.  L.  insculptus.    Rios  Magdalena,  Cauca,  and  Mamoni.    '78,  51,  PI.  xiii,  Figs. 

2-2b. 

164.  H7DROLTCUS  MUller  &  Troscbel. 

842.  EL  acomberoides  (Cavier).    Orinoco ;  Gniana ;  Rio  Capin ;  Aragnay ;  Iqni- 

to«.    G.,  V,  358. 

843.  H.  pectoralls  GUnther.    Marafion ;  Xeberos.    '66b,  30. 

844.  H.  copei  Gill.    Napo  and  Maranon.    '70,  93. 

165.  CYNODON  Spix. 

Raphiodon  Agassiz ;  Hydropardus  Reinhardt. 

845.  C.  vupinuB  Spix.    Calabozo ;  Marafion ;  Ilnallaga.    G.,  v,  359. 
84e.  C.  sibbaa  Spix.    Marafion;  Haallaga.    G.,  v,  359. 

CRENUCHIN^. 
166.  CRENUCHUS  Gunther. 

847.  Ca.  apilnraa  Giinther.     Easequibo ;  Hyavara;  Tabatinga.    G.,  v,  365. 

SERRASALMONIN-a:. 
167.  MTLESINUS  Cnv.  &  Val. 

848.  IC  Bchomborgkii  Cnv.  &  Val.    Gniana;  Brazil.    G.,  v,  366. 

168.  PYGK>PRISTIS  MUller  <&  Troschel. 

849.  P.  denticulatus  (Cnvier).    British  Gniana.    G.,  v,  367. 

8erra$altno  punctatus  Schomb.;  P.  fumarius  M.  &  T. 

850.  P.  161X11131118  Cnv.  &  Val.    Aragnay ;  Amazonn.    G.,  v,  367. 

169.  PYGOCENTRUS  Miiller  &  TroAcbel. 

851  Py.  palometa  Cnv.  &  Val.    Brazil.    G.,  v,  366. 

852.  Py.  piraya  (Cnv.).    Guiana ;  Amazons ;  Rio  Puty ;  Rio  das  Velhas.    G.,  v,  368. 

8errasalwu> piranha  Spix;  S.  nigrieam  Spix. 
8*3.  Py.  aoapularls  GUnther.     Essequibo.    G.,  v,  368. 
***■  Py.  Diger  (Schombnrgk).    Upper  courses  of  streams  of  Guiana^  ©CJfc^L    "*" 
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855.  Py.  nattererl  (Kuer).    Orinoco:  La  Plata;  Matogrosso  and  Oujaba.    G.,  T, 

369. 

856.  Py.  alatofl  Gill.    Maraflou  and  Napo.    '70,  93. 

857.  Py.  notatUB  LUtken.    YenezuelU.    74, 238. 

170.  SERRASALMUS  Lac^p^de. 

858.  8.  gibbuB  Castelnaa.     Aragaaj.    G.,  v,  366. 

859.  S.  caribe  Guv.  &  Yal.    Orinoco.     G.,  v,  366. 

860.  8.  rhombeuB  (Liunaous).    Gaiana;  Aragnay.    G.,  v,  369. 

861.  S.  marginatUB  Yal.    La  Plata;  Brazil.    G.,  v,  370. 

862.  S.  Bpilopleura  Kner.    La  Plata;  Rio  Capin;  Brazil;  Gniana.    G.,  v.  370. 

f  i^.  aureus  Spix. 

863.  S.  humeraliB  Guv.  <&  Yal.    Brazil ;  Huallaga.    G.,  v,  370. 

864.  S.  gymuogenya  GUnther.    River  Capin ;  British  Guiana.    G.,  v,  371. 

865.  S.  maculatus  Kuor.    Rio  Gaapore ;  Huallaga.    G.,  v,  371. 

866.  S.  elongatuB  Kuer.    Rio  Guapore ;  Huallaga.    G.,  v,  371. 
887.  S.  eeaopuB  Cope.    AmByiacn.    '72,  269. 

668.  S.  iridopBifl  Cope.    Ambyiacn.    Cope,  '72,  268,  PI.  ix,  Fig.  2. 

869.  S.  immaculatuB  Cope.    MaraSlon.    '78,  692. 

870.  8.  brandtii  Reinhardt.    Rio  das  Yelhas.    Lutken,  '75,  237  and  Fig. 

871.  S.  irltana  Peters.    Apare.    '77,  472. 

171.  STETHAPRION  Cope. 

872.  St.  chryBOum  Cope.    Ambyiacn;  Marafion.    '72,261. 

873.  St  erythropB  Cope.    Santarem  to  Pebas.    '70,  562  with  Fig. 

874.  St.  copel  Steiud.    Tabatinga.    '82,  40. 

172.  M7LETES  Cuvier. 

Myleus  and  Tomeies  Cuv.  &  Yal. 

875.  M.  acanthogaater  Cuv.  <&  Yal.    Lake  Maracaibo.    G.,  v,  372. 

876.  M.  lobatufl  Cuv.  &  Yal.    Amazon.    G.,  v,  372. 

877.  M.  Bchomburgkii  Jardine.    Amazon;  Guiana.    G.,  v,  372  aud  376. 

3f.  divaricatus  and  palometa  Cuv.  &  Yal. 

878.  M.  Itina  Cuv.  &  Yal.    Cayenne.    G.,  v,  372. 

879.  M.  unilobatufl  (Cuv.  &  Yal.).    Cayenne.    G.,  v,  372. 

880.  M.  eduliB  Castelnau.    Rio  Paraguay.    G..  v,  372. 

M,  bidena  Cuv.  &  Yal. 

881.  M.  torquatuB  Kner.    Rio  Branco.    G.,  v,  372. 

882.  M.  aateriaa  MUUer  &.  Troschel.    Essequibo,  and  Mazaruni  near  Cascades.    0., 

v,372. 

883.  M.  rubripinnlB  M.  &  T.    Esdequibo.    G.,  v,  373. 

884.  M.  rhomboidalis  Cuv.    Amazon;  Guiana.    G.,v,  373. 

Tetragonopterus  latua  Schomb. 

885.  M.  parma  GUntber.    River  Capin.    G.,  v,  374. 

886.  M.  macropomuB  Cuv.    Brazil.    G.,  v,  3^4. 

887.  M.  brachypomuB  Cuv.    Brazil;  Guiana;  La  Plata.    G.,v,374. 
^  M.  facu  Humboldt. 

.  M.  orblgnyanuB  Cuv.  &  Yal.    Parana.  G.,v,  373.  ^  j 
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839.  M.  durlventris  Cnv.    Calabozo;  BaenosAyrea;  Saatarem  to  Iluallaga.    G., 
v,375. 
Teiragonoptents  aureus  Spix. 

890.  M.  bidena  Spiz.    Villa  Bella  to  MaraBon.    G.,  v,  375. 

891.  M.  ellipticas  GUnther.    Esseqaibo.     G;,  v,  376. 

892.  Si.  hjrpsauchen  Miiller  &  Troscbel.    Santarem  to  Huallaga;  Rio  Gaapore; 

Tapacuma  Lake.    G. ,  v,  376. 

893.  M.  maculatus  Kner.    Rioa  Maroni  and  Gnapore.    G.,  v,  377. 

894.  M.  altipinnis  (Cnv.  &  Val.).    Saii  Francisco ;  Cipo.    G.,  v,  377. 

895.  M.  diacoideufl  Kuer.    Brazil.    G.,v,377. 

896.  M.  trilobatufl  (Cuv.  &  Val.).    Cayenne.    G.,  v,  378. 

897.  M.  setiger  (MUller  <&  Troscbel).    Gniana ;  Amazon.    G.,  v,  378. 

M.  doidyxodon  Cuv.  &,  Val. ;  M.  pacu  Scbomburgk. 
89a  M.  oligocajithuB  (Miiller  <&  Troscbel).    Demarara.    G.,  v,  378. 

899.  M.  alblscopus  Cope.    Ambyiacu.    'T2,  2G7. 

900.  M.  brachypoma  GUntber.    La  Plata.    G.,  '80. 

901.  M.  hemiariua  Cope.    Ambyiacn  ;  Marafion.    Cope,  72,  268,  PI.  xii,  Fig.  3. 

902.  M.  knerii  Steiud:    Maroni  River,  Guiiiua.    'ril,  R',  PI.  vii,  Fig.  2. 

903.  M.  lippincottianua  Cope.    Para.    '70,  561. 

904.  M.  macropomus  Peters.    Apuro.    ^77,  473. 

905.  M.*  micans  Reiobardt.    Rio  das  Velbas.    LUtkon,  75,  241  and  Fig. 

906.  Bl.  nlgripinxiia  Cope.    Teff6 ;  Marauon.    Cope,  78,  693. 

907.  M.  oculna  Cope.    Ambyiacu.    '72,  268,  PI.  xii.  Fig.  2. 

173.  METYNNIS  Cope. 

908.  Me.  Itma  Cope.    Marafion.    '78,  692. 

174.  CATOPRION  MUller  &  Troscbel. 

909.  C.  mento  (Cuv.).    Gaiana;  Brazil.    G.,v,  379. 

GYMNONOTL 

XV.  ELE(3TROPHORID^. 

175.  ELECTROPHORUS  Gill. 

910.  E.  electricua  Linn.    Brazil  and  nortbward.    G.,  viii,  10. 

XVI.  STERNOPYGID^. 

176.  STERNARCHUS  Blocb  <&  Scbneider. 

911.  8.  albifrons  (Linn.).    Brazil  and  Sarinam  (Para;   Santarem;   Manacaparu; 

Teff6;  Obidos;  Canelos;  Apure;  Urabamba;   Sarinam).    G.,  viu,  2. 
ApUronotus  passan  Lac. ;  S.  lacepedii  and  maximiliani  Castelnaa. 

912.  8.  braailiensis  Reinbardt. ,  Rio  das  Velbas.    G.,  viii,  3. 

913.  8.  nattereri  Steind.    Barra  do  Rio  Negro.    G.,  viii,  3. 

914.  8.  schotti  Steind.    Barra  do  Rio  Negro ;  Manacapnru;  Peravian  Amazon.    G., 

VIII,  3.  * 
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915.  S.  bonapartil  Castelnau.    Manacapuru ;  Peruvian  Amazon.    6.,  viii,  3. 

916.  8.  sachfli  Peters.    Apare.    '77,  473. 

917.  S.  balaenops  Cope.    Peruvian  Amazon.    '78,  682. 

918.  S.  virescens  Val.    La  Plata.     47a,  U. 

919.  S.  macrolepls  Steind.    Amazon  near  Rio  Negro;  Manacaparn.    '81b,  14. 

177.  STERNARCHORHTNCHUS  Castelnan. 

920.  S.  ozyrhynchuB  (MUlIer  &  Troschel).    Esseqnibo.    G.,viii,4. 

921.  S.  macroBtoma  GUnther.    Upper  Amazon.    G.,viii,  4. 

922.  S.  mormyruB  (Steind.)    Peruvian  Amazon.    G.,viii,  4. 

923.  S.  curvlroBtrls  Bonlenger.    Canelos.    '78a,  282. 

924.  S.  miilleri  Steind.    Para.    '81b,  15. 

178.  RHAMPHICHTH7S  MUller  &  Troschel. 

925.  Rfl.  roBtratUB  (LinnsDus).    Gnianas ;  Rio  Negro  ;  Matogrosso.     G.,  viii,  5. 

Oymnoiue  longirostris  Lac(^p5do ;  lis,  sohomburgkii  and  schneideri  Kaup. 

926.  Rb.  reinheurdtii  Kaup.    J'ara ;  Manacapuru  ;  Rio  Negro.    G.,  viii,  5. 

Bs,  hloohii  Kaup. 

927.  Rb.  marmoratus  Castelnau.     Araguay ;    Amazons,  from  Para  to  Ucayale; 

Guianas;  Orinoco;  Rio  Plata.    G.,  viii,  5. 
E$,  pantherinus  and  lineatus  Castelnau. 

179.  BRACH7RHAMPHICHTH7S  Gilnther. 

928.  B.  elegana  Steind.    Amazon,  near  Rio  Negro.    '80,  37, 

929.  B.  artedi  (Kaup).    Rio  Mona,  Fronch  Guiana.    G.,  viii,  6. 

930.  3.  miilleri  (Kaup).    French  Guiana.    G.,  viii,  G. 

931.  B.  breviroBtrifl  Steind.  Cauca;  Rio  Guapore;  Santarem.    G.,  viu,  6. 

180.  STERNOPTQUS  MUller  <&  Troschel. 

932.  S.  carapo  (LinnaDUs).    Rio  das  Vclhas;  Amazon,  from  Para  to  Cauelos,  and 

northward.    G.,  viii,  7. 
S.  inacrurus  Bloch  &.  Schneider;  C.  arenatus  £yd.  &  Soul.;  C.  aanguitwlentus 
Castelnau ;  8,  marcgravii  Reinhardt. 

933.  8.  vIreBcenB  (Val.).    Rio  das  Velhas;  Rio  Parana;  La  Plata;  Marafion  and 

tributaries ;  Guianas ;  Orinoco.    G.,  viii,  7. 
8,  tumifrons  and  lineatus  M.  <&  T.;  8,  miorostomus  Reinhardt. 

934.  8.  ajdllaris  G.    Para.    G.,  viii,  8. 

935.  8.  troBchelii  Kaup.    Marafion ;  British  Guiana.    G.,  viii,  8. 

8,  virescens  MUller  &,  Troschel,  not  Val. 

936.  8.  eequilablatUB  Humboldt.    Rio  Magdalena  system  ;  Rivers  near  Guayaquil 

(near  Corapo).    Steind.,  '78,  54. 

937.  8.  humboldti  Steind.    Rio  Magdalena  system  ;  Mamoni.    78,  55. 

938.  8.  obtUBiroBtrlB  Steind.    Rio  Madeira ;  Lago  Alexo ;  Manacapuru  ;  Teff<5 ;  Rio 

Puty.    '81,43 

181.  CARAPU8  Cuv. 

939.  C.  fasciatUB  (Pallas).    La  Plata,  north  to  Guatemala.    G.,  viii,  9. 

Gymnotua  albus  Pallas,  hrachyunis  Bloch;  putaol  Lac6p^de;  carapo  Bloch  A 
Schneider ;  C.  braohyurus  Cuvier ;  incBquilahiaius  Valenciennes. 
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ISOSPONDYLI. 

XVII.  STOLEPHOEIDiE. 

182.  STOLEPHORUS*  Lac^pMe. 

Xiupraulis  Oayier. 

940.  8.  macrolepldotUB  (Kaer  &,  Steind.).     Rio  Bayano.    O.,  vii,  'SSb. 

941.  S.  oUdns  Gtiuther.    La  Plata.    'BO. 

942.  S.  nattereri  (SteiDcl.).    Para.    '79b,  57. 

943  S.  breviroBtzlB  (GUnther).    Province  of  Bahia.    G.,  vii,  392. 

944.  S.  poeyl  (Koer  &  Steind.).    Rio  Bayano.    G.,  vii,  392. 

945.  S.  snrinamenaiB  (Bleeker).    Surinam;  River  Capin;  Bahia.    G.,  vii,  393. 

946.  8.  spinifer  (Cav.  &  Val.).    Guianaa;  Bahia;  Panama.    G.,  vii,394. 

183.  FTERENaRATJLIS  GUnther. 

947.  P.  atberinoides  f Linnaeas).      Guianas;    Rio  Capin;    Para  to  Gnrupa;    Rio 

Janeiro.    G.,  vii,  398. 

184.  LYCENaRAULIS  Gttnther. 

948.  L.  bateau  G.    Rio  Para.    G.,  vii,  399. 

XVIII.  CLUPEID.^. 

185.  CLUFEA  Linmeus. 

949.  C.  amazonica  Steind.    Para.    '76, 65. 

186.  PELLONA  Cuvier. 

950.  P.  flaTipinnlB  Val.    Amazon;  La  Plata.    G.,  vu,454. 

P.  arhtgHyana  and  castelnceana  Cnv.  &  Val. 

951.  P.  altamazonica  Cope.    Ambyiacu.    '72, 256. 

XIX.   ELOPID^. 

187.  MEQALOPS  LaodpMe. 

052.  BI.  thriBBoidoB  (Blooh  &  Schneider).    Magdalena  system  (Atlantic  entering 
rivers).    G.,  vii,472. 
Clupea  apalike  Lac<5pMe ;  gigantea  Shaw ;  M,  atlantioua  Cav.  &  Val. 

XX.  OSTEOGLOSSID^. 

188.  OSTEOGLOSSUM  Vandelli. 

Ischnosama  Spiz ;  Scleropagea  GUnther. 
953.  O.  bicirrhoBtun  Agassiz.    Amazons  (Para  to  Haallaga) ;  Guianas.     G.,  viii  378. 
0.  vandellii  Cnv. ;  arowana  Schomburgk ;  minus  Val. 

*  Many  other  species  of  this  genus  not  enumerated  here  are  found  on  the  coasts  o^ 
South  America,  and  may  at  times  be  found  in  the  rivers. 


Digiti 


ized  by  Google 


64      FEESH- WATER  FISHES  OF  SOUTH  AMERICA — EIGENMANN. 

XXI.  ARAPAIMID^. 
189.  ARAPAIMA  MUller. 

Sudi8  Cav. ;   Fasires  Car.  &  Val. 

954.  A.  gigas  Cuy.    Bahia;  Peruvian  Amazon  ;  British  Guiana.    G.,  vu,379. 

S.pirarucu  Spix ;  V.  cuvieriy  mapce,  agtisHzii,  arapaima  Cuv,  &  Val. 

XXII.  GALAXIIDJE. 

190.  OALAXIAS  Cuv. 
Meaites  Jenyns. 

955.  O.  attenuatus  (Jenyns).    Falkland  Islands ;  sonthern  part  of  South  America 

(t  north  to  Pern).    G.,  vi, 210. 
G.  truttaceus  Val.;  G.  8criba  and  viaculatus  Richardson. 

956.  O.  coppingerl  Ganther.     Alert  Bay.    G.,  '81, 21. 

957.  O.  maculatua  (Jenyns).    Tierra  del  Fuefi^ ;  Patagonia.    G.,  vi,  212. 

958.  G.  cdpinus  (Jenyns).    Alpine  fresh-water  lakes  in  Hardy  Peuinsnla,  Tierra  del 

Fuego.    G.,  VI,  212. 

959.  O.  gracillimus  (Canestrini).    Chili.    G.,vi,2I3. 

XXIII.  APLOCHITON^ID^. 

191.  APLOCHITON  Jenyns. 

Farionella  Cuv.  &  Val.;  Haploohiton  G. 

960.  A.  zebra  Jenyns.    Tierra  del  Fuego ;  Falkland  Islands  (East  Bay ;  fresh  water 

at  Tom  Bay).    G.,v,381. 
Farionella  gayii  Cuv,  &,  Val. 

961.  A.  tasniatus  Jenyns.  Tierra  del  Fuego.    G.,  v,382. 

HAPLOMI. 

XXIV.  OYPRINODONTIDiB. 

192.  FUNDTTLUS  Lac6p5de. 

962.  F.  guatemcdenais  GUnther.    Western  Ecuador  (Guatemala).    G.,vi,321. 

193.  RTVULUS  Poey. 

963.  R.  urophthalmus  GUnther.    Para.    G.,vi,327. 

964.  R.  micropus  (Steind.)    Rio  Negro  to  Pehas ;  Venezuela ;  Trinidad. 

Not  B.  micropus  GUnther,  vi,  327  --=  nom.  sp.  no  v. 

965.  R.  ocellatus  Hensel.    Rio  de  Janeiro.    '68,  365. 

966.  R.  elegana  Steind.    Cauoa.    '80,  33. 

967.  R.  poeyi  Steind.    Cayenne  ;  Para.     76,  117. 

194.  C7NOLEBIAS  Steind. 

968.  C.  elongatua  Steind.    La  Plata.    '81a,  11. 

969.  C.  bellottii  Steind.    La  Plata,    'dla,  9. 
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970.  C.  maculatua  Steind.    La  Plata.    '8Ia,  10. 

971.  C.  robostus  Giiiither.    San  Antonio ;  Baenos  Ayres.    '83. 

972.  C.  poroaus  Stoind.    Pernambaco.    76,  124. 

195.  ORESTIAS  Cuv. 

973.  O.  cuvieri  Cnv.  &,  YaL    Lake  Titloaoa.    G.,  vi,  328. 

O.  hwmholdiii  Cnv.  &  Val. 

974.  O.  pentlandU  Cuv.  &  Val.    Lake  Tltioaca.    G.,  vi,  329. 

975.  O.  jnsaiei  Cuv.  &  Val.    Lake  Titicaca.    G. ,  vi,  3^9. 

976.  O.  agassixii  Cuv.  &  Val.    Lakes  Titicaca  and  Junin.     G.,  vi,  330. 

O.  oweni  Cnv.  &.  Val. ;  O.  UchHdii  Castelnau. 

196.  JEN7NSIA  Oantber. 

977.  J.  lineata  (Jenyns).    Maldonado.    G.,  vi,  331. 

197.  ANABLEPS  Bloch. 

978.  A.  anableps  (Linniens).    Gnianas.    G.,vi,337. 

A.ietrophtkalmuiBXoch]  8urifiam«n«t« Lac^pMe ;  gronoHiCnY.  &  Val. ;  l\neaiu9 
Gronow. 

979.  A.  elongatua  Cuv.  &,  Val.    Cayenne.    Cuv.  &  Val.,  xviii,  267,  Pi.  541. 

198.  POSCILIA  Bloch  &  Schneider. 

980.  P.  gillii  (Kner  <&  Steind.).    Rio  Chagres.    '64,  PI.  4,  Fig.  1. 

981.  P.  aurinamenaia  MUller  6c  Troschel.    Surinam.    '44,  36. 

982.  P.  vivlpara  Bloch  &  Schneider.    Brazil ;  Guianas ;  Martinique.    G.,  vi,  :U5. 

P.  iwrinammma  Val. ;  nhneideri  Cuv.  &,  Val. 

983.  P.  unimaculata  Val.    Rio  de  Janeiro;   Parahyba;   Surinam;  Cayenne.    G., 

VI,  347. 

984.  P.  ponotata  Cuv.  &  Val.    Montevideo.    G.,  vi,  347. 

199.  OIRARDINX7S  Poey. 

985.  Q.  reticulatua  (Peters).    Caracas;  Brazil.    G.,  vi,  352. 

986.  a.  guppii  Gilnther.    Trinidad;  Venezuela.    G.,vi,353. 

987.  Q.  decemmaculatua  (Jenyns).    Maldonado ;  Rio  dos  Siuos  near  S.  Leopoldo. 

G.,  VI,  354. 

988.  G-.  janaariua  Hensel.    Rio  de  Janeiro.    70,  360. 

989.  Qt.  caucanua  Steind.    Canca.    '80. 

990.  O.  caudimacnlatua  Hensel.    Costa  do  Serra.    '68, 362. 

991.  O.  iheringii  Boulenger.    Rio  Grande  do  Sul.    '89. 

SYNENTOGNATHL 
XXV.  BELONID^. 

200.  TTLOSURUS  Cocco. 

992.  T.  mioropa  Gdnther.    Gnianas.    G.,vi,237. 

993.  T.  ainazoiiicaa( Steind.).    Para;  Manacapuru;  Tajapuru.    '75c,  66. 

994.  T.  almeida  (Qnoy  Sl  Gaimard).    Demarara ;  Surinam.    G.,  vi,  244. 

Belone  timuou  Cuv.  &  Val. ;  B.  tr.  guianensis  GUnther.  ^  j 
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995.  T.  hians  (Cav.  &  Yal.)-     Bahia  (chiefly  salt-water  species,  West  Indies, 

Panama).    G.,vi,248. 
B.  maculata  Poey.  ^ 

201.  FOTAMORRHAPHIS  GUuther. 

996.  P.  guianensis  (Schombnrgk).    Rio  Mana;  Rio  Capin;  Amazons.    G.,  vi. 

Belone  scolopacina  Cav.  &  Yal. ;  B.  tceniata  GUnther. 

PERCESOCES. 
XXVI.  MUGILID^. 

202.  MUOIL  LinnsBus. 

997.  M.  platanuB  GUnther.    Rio  Plata.    G.,  '80,  9. 

203.  FROTISTItJS  Cope.    (Magilidae  T) 

998.  P.  semotilus  Cope.    Peraviau  Andes.    '74,  66.     (Altitude,  12,000  feet.) 

204.  OASTROFTERUS  Cope.     (Mugilidro  7) 

999.  O.  archaeua  Cope.      Arequipa,  Pacific  slope  of  Peru.      78,  700.     (Altitude, 

7,500  feet.) 

XXVIL  ATHERraiD^. 
205.  CHIROSTOMA  Swalnson.* 

Atherinoides;  Aiheriniehthys  Bleeiker ;  Seterognathw  Qir&Td. 

1000.  C.  microlepidota  (Jenyus).    Rio  Mapocho,  Chili.    G.,  ui,403. 

1001.  C.  bonariensis  (Cav.  &  Yal.).     Rio  Plata.    G.,  iii,  404. 

1002.  C.  argentiiiensis  (Cuv.  &.  Yal.).    Rio  Plata.    G.,iii,405. 

PERCOMORPHI. 
XXVIII.  POLYCENTRIDJS. 

206.  FOLTCENTRUS  Mailer  &  Troschel. 

1003.  F.  Bchomburgkii  Mailer  <&  Troschel.    EsKequibo.    G.,  in,  370. 

1004.  P.  tricolor  Gill.    Trinidad.    G. ,  iii,  37 1. 

207.  MONOCIRRHnS  Heckcl. 

1005.  M.  polyacanthus  Heckel.     Rio  Capai ;  Ponds  near  the  Rio  Negro. 

XXIX.  SERRANIDJ5. 

208.  PERCICHTH7S  Girard. 

1006.  F.  Isevia  (Jenyns).    Santa  Cruz  River,  Patagonia.     G.,  i,  61. 

1007.  P.  trucha  (Cuv.  &  Yal.).    Rio  Negro,  Patagonia ;  fresh  waters  of  Chili.    G., 

1.61. 

*  It  is  quite  certain  that  some  of  these  species  do  not  belong  to  the  genus  ChirosiomOj 
and  probably  none  of  them  do. 
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1008.  P.  chilensis  Girard.    Rio  de  Maypu,  near  Santiago,  Chili.    '55, 231,  PI.  29, 

Figs.  1-4. 

1009.  P.  melanops  Girard.     Rio  de  Maypu.     G.,  i,  Kl. 

209.  FERCILIA  Girard. 

1010.  P.  gillisaii  Girard.    Rio  de  Maypu.    G.,  i. 

XXX.  SPARID^. 

210.  FRISTIPOMA  Cuvier. 

1011.  P.  humile  Kuer  <&  Steind.     Mamoni;  Bayano.     '64,  1,  PI.  1,  Fig.  1. 

XXXI.  SCI^NID^. 

211.  PLAGIOSCION  Gill. 
Diplolepis  Steind. 

1012.  P.  squamosiflBimus  (Heckel).     Brazil  and  northward.     G.,ii,526. 

S,  rubella  Schonibnrgk ;  </.  crouvina  and  amazonicus  Casteluau. 

1013.  P.  surinampnaifl  (Bleeker).    Magdalena  system;  Surinam.    J.  &  £.,  '89,  40. 

S.  magdalence  Steind. 

1014.  P.  auratus  (Castelnau).    Rivers  of  Brazil.     G.,  u,  287. 

212.  PACHTTJRUS  Agassiz. 

LepipteruB  Cuv.  &  Val. 

1015.  P.  sqnamipinnis  Agassiz.     Rio  San  Francisco  and  tributaries.    G.,  ii,  281. 

P.  lundii  Reinhardt. 

1016.  P.  francisci  (Cuv.  <&  Val.).    Rio  San  Francisco  and  tributaries.    G.,  u,  281. 

P.  corvina  Reinhardt. 

1017.  P.  bonazieiiBis  Steind.    Rio  de  la  Plata.    J.  &  E.,  '89, 70. 

1018.  P.  achomburgkU  Giinther.    Amazon  and  tributaries.     G.,u,  282. 

213.  FACH7POPS  Gill. 

1019.  P.  forcraeus  (Lac^pbde).    Amazon  and  tributaries  ;  Surinam.    J.  &,  E.,  '89, 71. 

V.  biloba  Cuv.  &  Val. 

1020.  P.  trlfilis  (Miiller  &,  Troschel).    Guiana;  Rio  Negro;  Rio  Guapore.    G.,  ii, 

273. 
102L  P.  adaperaus  (Steind.).     Southeastern  Brazil.* 

XXXII.  CICHLID.E.t 

214.  ASTRONOTUS  Swalnson. 

^cara  Heckel;  Cychlaaoma  Q'lll ;  Acaropais  Steindachner ;  Rygrogonus  GUn< 
ther;  Heros  Heckel;  Herichthys  Baird  &,  Girard;  Hoptarchua  Kaup; 
Therdps  Giinther ;  Mesonauta  GUuther;   Uara  Heckel ;  Pelenia  Giiuther. 


*  Several  other  species  are  found  in  the  mouth  of  the  Rio  Plata.  For  an  account 
of  all  the  South  American  Scisenidie  see  Jordan  &  Eigenmaun,  ^*A  Review  of  the 
SciiDDtdse  of  America  and  Europe,"  Annual  Report  Commissioner  Fish  and  Fisheries, 
ISae.    J.  &  E.,  '89. 

t  This  family  has  been  ably  reviewed  by  Steindachner.  Be  itriige  zur  Kentniss  der 
Chroinideu  des  Amazonenstromes.    Sb.  Ak.  Wiss.,  Wien,  lxxi,  1875.    '75d. 


Digiti 


ized  by  Google 


68      FRESH-WATER  FISHES    OF  SOUTH  AMERICA — EIGENMANN. 

$  Aatronotua. 

1022.  A.  ocellata  (Agassiz).     Brazil;  Paraguay;   Amazons;  Gaiana.    6.,  iv,  303. 

A.  crassiftpinis  Heckel ;  C.  ruhro-ocelluta  Schomburgk;  A.  eompreuus  Coipe. 

$  Acaropsia  Steindachner. 

1023.  A.  nassa  Heckel.   Amazons;  Gaiana.     G.,iv,28I. 

A.  cognatuSf  unicolor  Heckel ;  f  Centrarchwt  cyanopierua  Schomb. 

$  Acara  Heckel.* 

1024.  ?  A  filamentosus  (Lac<5pMe).     ?    G.,iv,276. 

1025.  ?  A  planlfrons  (Kanp).     f    G.,  iv, 276. 

1026.  A  tetramema  Heckel.    Kio  Paty ;  Amazons;  Guiana;  ditches  near  Mato- 

grosso.    G.,  IV,  277. 
A.  viridi8f  diademay  pallida,  and  dimertM  Heckel ;  fflavilabria  Cope;  uniocellaUi 
Casteluau. 

1027.  A.  gymnopoma  Gunther.     ?    G.,iv,278. 

1028.  A  vittata  Heckel.    Paraguay ;  Amazons.    G.,iv,278. 

1029.  A.  pulchra  (Gill).    Trinidad ;  Western  Ecuador.    G.,  iv,  280. 

C  rivulata  Giinther. 

1030.  A.  doraigeia  Heckel.    Paraguay;  Amazons.    G.,iv,2d0. 

1031.  A.  obscura  (Castelnau).    Paraguassu^  Province  Babia.    G.,  iv,281. 

1032.  A  unipunctata  (Castelnau).    Tocantius;  Paragnassu;  Province  Babia.   G.| 

IV,  283. 

1033.  A.  CGBnileopunctata  Kner  &  Steind.     Kio  Cbagres  and  western  slope  of 

Andes.    '64, 16,  PI.  ii,  Fig.  3. 
1033a.  A.  c.  latifrona  Steind.    Magdalena  system.     78, 11. 

1034.  A  punctulata  GUntber.     Essequibo.    '63a. 

1035.  A.  subocularis  Cope.    Marafion.    Cope,  '78,  696. 

1036.  A.  hypsosticta  Cope.    Maranon.    Cope,  '78,  697. 

1037.  A  ayspilua  Cope.    MaraSlon;  Canelos.    '72,255,  PI.  xi.  Fig.  3. 

1038.  A.  maronii  Steind.    Maroni  River,  Guiana.     '81,41. 

1039.  A.  thayerl  Steind.    Lago  Maximo ;  Hyanuary.    '81, 8. 

1040.  A.  portalegrenBis  Hensel.    Porto  Alegre.     '70, 53. 

1041.  A  minuta  Hensel.     Porto  Alegre.     '70, 53. 

1042.  A.  frenifenis  Cope.    Ambyiacu.     '78,255. 

^  Heroa  Heckel. 

1043.  A.  bimaculata  (Linn.nous).    Ceara   to   Trinidad;    Huallaga  and   Gnapore. 

G.,  IV,  276. 
Labraa  brunneua  Gronow  ;  L.  punctntus  Blocb;  Chromia  tania  Benn.;  Joam 
gronoviij  margaritay  and  marginata  Heckel. 

1044.  A.  facetus  (Jenyns).    Maldonado ;  Rio  Plata.    G.,iv,290. 

1045.  A.  paittacua  (Heckel).     Rio  Negro.     G.,  iv,  290. 

Boplarchua  pentacanthua  Kaup. 
A.  severus  Heckel.     ?  Parabyba  ;  Amazons;  Guiana.     G.,iv,293. 

H.  corypiania,  modeatua  and  apuriua  Heckel;  Chromya  appendiculata  And  fat- 
data  Castelnau  ;   Uarua  cenirarchoidea  Cope. 


*A.  adaperaa  Gllutber.     Barbados.     G.,  iv,  282.     A.  ftiico-maculatna  (Gaichenot). 
Cuba.    G.,  IV,  282.     C.  Utracanthua  Cuv.  «fe  Val. 
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1046.  A.  e&8clatU8  (Heckel),    Rio  Negro.     G.,  iv.  294. 

1047.  A.  coryph8BiioideB(Heckel).    Rio  Negro;  Obidos;  Jatuarana ;  Lake  Saraca. 

G.,  IV, '296. 

1048.  A.  oblongns  (Castelnau).    Tocantins,  Province  Goyaz.    G.,iv,299. 

1049.  A.  autochthon  (Giinther).    Marafion ;  Hontheastern  Brazil. 

1050.  A.  craasa  (SteiDd.).    Amazons.    '75d,88. 

1051.  A.  imperialis  (Steind.).    Amazon,  near  Rio  Negro.     79b,  43. 

1052.  A.  acaroidea  (Heusel).    Porto  Alegre.    *70,54. 

$  Mesonauta  Giinther. 

1053.  A.  feativuB  (Heckel).    Amazons.    G.,iv,300. 

H.  insignia  Heckel ;  Chroinya  acora  Castelnau. 

$  Uaru  Heckel. 

1054.  A.  amphacahthoidea  Heckel.    Amazons.    G.,iv,302. 

TT,  obscurum  Giinther;  Pomotis  faaciatus  Schomb. 

$  Petenia. 

1055.  A.  kraoaai  Steind.    Magdalena  system.    78, 12. 

1056.  A.  apectabilia  Steind.    Gnrupa;  Obidos.    7r>d,36. 

215.  CRENICARA  Steind. 

1057.  C.  elegana  Steind.    Garapa;  Cudajas;  Curapira.    '75d,99. 

216.  DICROSSUS  Agassiz. 

1058.  D.  maculatua  Steind.    Amazons.    75d,  42. 

217.  CICHLA  Bloch  &  Schneider. 

1059.  C. ocellaria  Bloch  <&  Schneider.    Amazons;  Guiana.     G.,iv,304. 

C.  monoculus  Agassiz  ;  O.  aiahapeuais  Humboldt ;  t  C  ioucounarai  Castelnau. 

1060.  C.  temenaia  Humboldt.    Amazons.    G.,iv,304. 

C.  iucunare  Heckel. 

1061.  C.  multifaBciata  Castelnau.     Ucayale.    G.,iy,305. 

1062.  C.  conibua  Castelnau.    Ucayale.    G.,iv,30r). 

218.  CRENICICHLA  Heckel. 

Jiatrachops  Heckel. 

1063.  Cr.  obtuairofltria  Giinther.    Rio  Capiu.    G.,  iv,  306. 

1064.  Cr.  braaillenaia  Bloch  &  Schneider.    Amazons;  Guiana.    G.,iv,306. 
1064a.  Cr.  braailienais  vittata  Heckel.    G.,iv,306. 

1064&.  Cr.  braailienaia  atrigata  Giinther.    Rios  Capin  and  Cupai.    G.,iy,306. 
1064e.  Cr.  braailienaia  lenticidata  Heckel.    Rio  Negro.    G.,  iv,  306. 
1064d.  Cr.  braailienaia  adaperaa  Heckel.    Rio  Guapore.    G.,  iv,  307. 
1064e.  Cr.  braaUienaia  lugubria  Heckel.    Rio  Negro.    G.,  iv.  307. 
1064/.  Cr.  braaUienaia  fdnebria  Heckel.    Rio  Capin ;  Guiana.    G.,  iv,  306. 
1064^.  Cr.  braailienaia  Johanna  Heckel.    Rio  Cupai.    G.,iv,307. 

1065.  Cr.  acutiroatila  GUnther.    Rio  Cupai.    G. ,  iv,  307.  ^  j 
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1066.  Cr.  macrophthalma  Heckel.    Rios  Nogro  and  Orinoco.    G.,iy,  307. 

1067.  Cr.  proteus  Cope.    Marafion.    ^72,  252. 

1067a.  Cr.  proteuB  argynnis  Cope.    Marailon.    '72,  253. 

1068.  Cr.  sazatilis  (LioDsens).    Amazons;  Quiana.     6.,'iv,308. 

C.  Za&rina  Agassi z ;  Scarus  pavonius  Gronow. 

1069.  Cr.  lepidota  Heckel.    I*orto  Alegre ;  Rio  Cadea.     Steind.,  '74,  23. 

1070.  Cr.  frenata  Gill.    Trinidad.    '58. 

1071.  Cr.  lacuBtris  (Castelnau).    Soatheastern  Brazil.    G.,iy,308. 

1072.  Cr.  orinocenaU  (Humboldt).     Rios  Negro  and  Orinoco.     G.,  iv,  309. 

C.  argus  Valenciennes. 

1073.  Cr.  reticulata  ( Heckel).     Rio  Negro.     G. ,  i v,  309. 

1074.  Cr.  semifasciata  (Heckel).    Rio  Paraguay,  province  of  MatAgrosso.    G.,IY, 

309. 

1075.  Cr.  punctata  Heusel.     Santa  Cruz,  Rio  Grande  do  Sul.    '70,  57. 

1076.  Cr.  polysticta  Hcnsel.    Rio  Cadea,  Rio  Grande  do  Snl.    Hensel,  Zoccil.,  70, 

58. 

1077.  Cr.  proteus  Cope.    Mara&ou.     72,  252. 

1078.  Cr.  anthuruB  Cope.    Marafion.    '72,  252. 

1079.  Cr.  luoius  Cope.    Maraiion.    '70,  570. 

1080.  Cr.  cyanonotus  Cope.    Marafion.    70,  569. 

1081.  Cr.  elegans  Steind.    Marafion.    '81a,  15. 

219.  CH^STOBRANCHUS  Heckel. 

1082.  Ch.  flaveacens  Heckel.    Amazons;  Rio  Negro;  Rio  Gnapore.    G.,  iv,310. 

Ch.  brunneus  Heckel ;  Ch.  robustus  GUnther ;  f  Chromya  ucayalentis  Castelnaa; 
f  Geophagus  badiipinnis  Cope. 

1083.  Ch.  Bemifasciatus  Steind.    Amazons.    '75d,  70. 

220.  CH^STOBRANCHOPSIS  Steind. 

1084.  C.  orbiculariaJSteiud.    Amazon.    75d,  133. 

221.  SARACA  Steind. 

1085.  S.  opercularis  Steind.    Villa  Bella;  Lake  Saraca.    Steind., 'TSd,  65. 

222.  GEOPHAGUS  Heckel. 
$  Mesops  Giinthcr. 

1086.  G.  thayeri  Steind.    Amazons.    Steind.,  '75d,  48. 

1087.  G.  cupido  Heckel.    Amazons.    G.,iv,  311. 

1088.  G.  tseniatus  (Giinther).    Amazons.    G.,   iv,312. 

M,  amocnua  Cope. 

1089.  G.  agassizli  Steind.     Rio  Pnty  ;  Amazons.     '75d,  51. 

1090.  G.  badiipinnlB  Cope.    Marafion.     72,  251. 

$  Satanoperca  GUnther. 

1091.  G.  acuticepB  Heckel.    Amazons.    G.,iv,:il2. 

1092.  G.  lapidifera  (Castelnau).    Araguay  near  Grand  Cascade.    G.,rv,236. 

1093.  G.  pappaterra  Heckel.     Rio  Gnapore.    G.,iv,313. 

1094.  G.  daemon  Heckel.    Amazons.    G.,iv,313.  ^  j 
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1095.  O.  jonipaii  Heokel.    Amazons.    G.,iv,  313. 

G,  Uuco9tietii8  M.  &  T.;  S,  tnacrolepU  Gtlnther. 

1096.  a.  craiuUabria  Steind.    Panftma.    '76,  17. 

$  Geophagus  Heckel. 

1097.  a.  brafrillenaJB  Qaoy  Sl  Gaimard.     Coast  rivers  from  La  Plata  to  Bahia ; 

Canca.     G. ,  iv,  278,  as  Acara  broHliensis, 
1096.  a.  BnxinaxnenBia  (Bloch).    Amazons;  Guiana.    G.,iv,315. 

G.  Wieg4uema  and  altifrons  Heckel ;  Chromia  prorima  $  Castelnau. 

1099.  a.  rbabdotna  Hansel.    Rio  Cadea.    70^  60. 

1100.  O.  gymnogenya  Hensel.    Moantain  streams  of  Rio  Grande  do  Sal.     Henseli 

IIOL  a.  bacephalQB  Hensel.    Rio  Cadea.    Hensel,  70,  63. 

1102.  O.  labiatna  Hensel.    Rio  Santa  Maria,  in  province  of  Rio  Grande  do  Sul.    70, 

64. 

1103.  G>.  BcymnophiluB  Hensel.    Mountain  streams  of  Rio  Grande  do  Sal.     Hensel, 

70.65. 

1104.  G.  pygmasos  Hensel.    Gaahyba,  near  Porto  Alegre.     Hensel,  70,  68. 

223.  S7MPH7SODON  Heckel. 

1105.  8.  diBCOB  Heckel.    Amazons.    G.,iv,315. 

224.  PTEROPHTLLUM  Heckel. 

FlaiaxoideB  Castelnau. 

1106.  P.  flcalare  (Cnv.  &,  Val.).    Amazons.     G.,  iv,  316. 
PlaUucoide9  dumerilii  Castelnau. 

XXXIII.  GOBIID^.^ 

225.  OOBIOMORUS  Lac^p^de. 

PkQypnus  Cnv.  &  Val. ;  Lembus  Gfinther. 

1107.  G.  dormitor  Lac^pMe.    Sariuam.     G.,  iii,  119. 
B.  guavina  Bl.  &  Sohn. 

1100.  G.  maculatOB  (GQnther).    Streams  of  Ecuador ;  Mamonl  River.    G.,  i*  o05. 

226.  DORMITATOR  Gill. 

1109.  D.  grandlBquama  (Cuv.  &  Val.).    America.    G.,  in,  113. 

227.  GUAVINA  Bleeker. 

lUO.  G.  gaairina  (Cnv.  <&  Val.).    Goyaz,  Rio  Grande  do  Sul.    G.,  ni,  124. 

1111.  G.  braflUienBia  (Saavage).    Bahia.    '80, 53. 

228.  EtiEOTRIS  Gronow. 

CuliuB  Bleeker. 

1112.  B.  amblyopaiB  Cope.    Surinam.  Eigenm.  <&  Eigenra.    '88, 55. 

1113.  B.  piBonJB  (Gmelin).    Ascends  rivers  from  the  Amazon  to  Rio  Janeiro ;  Rio 

Bajano.    G.,  in,  122. 
0,  amorea  Walbanm ;  E,  gjfrinus  Cnv.  &.  Yal. ;  E.  piotus  Kner  &  Steind. 


*The8onih  American  species  of  this  family  have  been  discussed  by  us  in  Pro- 
ceedings California  Academy  of  Sciences,  2d  ser.,  vol.  i,  pp.  51-76,  1888.     .  . 


72       FRESH  WATER  FISHES  OF  SOUTH  AMERICA — EIGENMANN. 

1114.  E.  perniger  Cope.    Rio  Janeiro  (St.  Martins).    '70.  473. 

229.  SICTOPTERUS  Qill. 

CotylopuB  Guichenot ;  SicydiapB  Bleeker. 

1115.  8.  Bcdvini  Grant.    Pacific  slope  of  Panama.    '84, 159. 

230.  OOBIUS  Lionaans. 

1116.  O.  aoporator  Cav.  &  Val.    Occasionally  entering^  rivers  (Rio  Doce).    Abun- 

dant in  all  tropical  American  seas     G.,  iii,  26. 
G.  eatulus  Girard  ;  O,  mapo  and  laceriM  Poey  ;  O,  caroIinaifM  Gill. 

1117.  G.  badiua  (Gill).    Amazon.    Eigenm.  &.  Eigenm.    'd8,65. 
G.  hosci  Sauvage. 

231.  RHINOaOBinS  Gill. 

1118.  R.  flavuB  (Cnv.  &  Val.).    Surinam ;  Rio  Doce.     Eigenm.  &,  Eigeam.    '88, 67. 

1119.  R.  taiasica  (Liohtenstein).    Rio  Doce  (chiefly  tropical  seas  of  America). 
G.  banana  Cnv.  &  Val. ;  E,  latua  O'Shaaghnessy. 

232.  OOBIOIDES  Lac^pMe. 

1120.  G.  bronasoneti  Lac^pt'de.    Rivers  near  tbe  coast,  south  to  Rio  Janeiro.  Jor- 

dan &  Eigenm.    '86, 512. 
G.  brasiliensia  Cav.  &  Val. ;  G.  oblong U8  Bl.  &  Schn. ;  G.  harreio  Poey. 

1121.  O.  pemanuB  (St^nd.).     Guayaquil.    Eigenm.  &.  Eigenm.     '88,75. 

XXXIV.  BATRAOHID^. 
233.  THALABBOFHR7NE  Giinther. 

1122.  T.  amaaonica  Steind.    Mouth  of  Rio  Negro ;  Tabatinga  ;  Xingu.    '76, 113. 

1123.  T.  nattererl  Steind.     Para.    76, 115. 

234.  BATRACHOIDE8  Lac6p^e. 

1124.  B.  pacifici  (Giinther).    Mamoni  River.    G.,  ill,  173. 

HETEROSOMATA. 

XXXV.  PLEURONBCTID^.^ 

235.  CITHARICHTH7B  Bleeker. 

Orthopaeita  Gill;  Jfefoponop^ Gill. 

1125.  C.  spiloptema  Giinther.    Entering  rivers;  Para;  Rio  das  Velhas.    G.,  IV, 

421. 
C.  cayennensis  and  guatamalensis  Bleeker;  Hemirhombua  fuacua  Poey. 

236.  ACHIRUS  Lac^p^de. 

Trineotea  Rafinesqne ;  Grammichthys,  Monoehirus  Kaup ;  B<eostoma  Bean. 

1126.  A.  klunzingeri  (Steind.)    Guayaquil.    '80,44. 


*  For  a  full  account  of  all  the  American  species  see  Jordan  and  Goss :  A  Review  of 
the  Flounders  and  Soles.    Rept.  Comm.  Fish  and  Fisheries,  1886. 
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1127.  A.  lineatOB  (LinnsBns).    All  Btreams,  Cayenne  to  Rio  Grande  do  Sal ;  Ama- 

zons to  Tabatiug^a.    G.,iv,  473. 
M<mochir  maculipinnia  Agassiz. 

1128.  A.  fischeri  (Steiad.).    Mamoni.    '79,  13. 

1129.  A.  garmani  Jordan.    Rio  Grande  do  Sul.    J.  <&  G.,  '89,  314. 

1130.  A.  jenynsU  (Guuther).    Rio  de  la  Plata.    G.,  iv,  476. 

J.  lorentzi  Weyenbergh. 

237.  ACHIROFSIS  Steind. 

1131.  A.  nattereri  Steind.    Rio  Negro.    76,  110. 

1132.  A.  asphyziatUB  Jordan.    Goyaz.    J.  4&G.,  '89,  318. 

238.  APIONICHTHTS  Kanp. 

Soleotalpa  tjfiinther. 

1133.  Ap.  unicolor  (Gilntber).    Surinam ;  Amazon,  near  Obidos.    G.,  iv,  489. 

A.  dumerili  Bleeker ;  A.  nebulosus  Peters. 

239.  S7ICPHXJRUS  Rafinesqne. 

Bibronia  Cocco ;  Plaguaia  Cnvier;  Aphoristia  Kanp;  Glossichthys  Gill;  Am- 
mopleurops  Giintber ;  Acedia  Jordan. 

1134.  S.  plaguaia  Blocb  &.  Schneider.    Rio  Plata  (east  coast  of  South  America ; 

West  Indies).     G.,  iv,  490. 
Aehirus  amaius  Lac6p6de ;   PUigueia  tessellata  Qnoy  &  Gaimard ;   hrasiliensie 
Agassiz. 

PLECTOGNATHI. 
XXXVl.  TBTRAODONTID^.* 

240.  COLOBfUSUS  Gill. 

Bairaekops  Bollard. 

1135.  C.  paittacaa  (Bloch  &  Schneider).    RioCapin;  MaraHon;  Guiana.    G.,viii, 

286. 
Cktiluihikys  asellus  M.  &  T. 

The  following  species  we  have  not  been  able  to  give  a  place  in  this  cat- 
alogae : 

Centrarchwu  eyanoperea  Schomhurgk.     Esseqnibo.    Fish  British  Guiana,  ii,  165,  PI. 

XVI,  1843. 
C.  cyehla  Sch.    Rio  Negro.     TjOc.  dU^  157,  PI.  xi. 
C.  idger  Sch.    Rio  Negro.     Loc,  ciU,  159,  PI.  xii. 
C.  notatua  Sch.  f  Loe.  eit.,  160,  PI.  xiii. 
C.  ro8traiu8  Sch.    Rio  Negro.    Loc.  ciL^  163,  PI.  xv. 
C.  vittatus  Sch.  ?  Loc,  oit.,  161,  PI.  xiv. 

Chalcem  lahrosun  Sch.    Padiiiri.    Loe.  ciU,  i,  212,  PI.  xiii,  Fig.  1. 
C.  laiH9  Sch.    Paduiri.     Loc.  cit,,  214. 
C.  tceniatus  Sch.    Esseqnibo;  Rio  Negro.    Loc.  ciL,  i,  210. 
Ckramys  ocellata  Castelnan.    Amazon ;  Ucayale.     '55, 16. 

•Other  species  of  this  family  will  probably  be  o»und  in  the  lower  courses  of  many 
rivers.  For  an  account  of  the  American  species  see  Jordan  and  Edwards,  Proc.  U. 
S.  Nat.  Mus.,  1886,  pp.  230-247. 
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Cyclila  faaciata  Sch.     Loc.  oiL,  ii,  141,  PI.  iv. 

C,  Jlavo-maciilata  Sch.     Rio  Negro;  Padairi.    Loc,  eiUf  145,  Pi.  Ti. 

C.  rutilans  Sch.    Rio  Branco.    Loo,  dt,  ii,  142,  PL  v. 

C.  nigro-maculata  Sch.    Rio  Negro ;  Paduiri.  Loc,  cit,  147,  PL  vii. 

C,  trifasciala  Sch.    Rio  Negro  ;  Paduiri.    Loc.  oiL,  151,  PL  ix. 

C.  toucounarai  Castelnan.     Lac  de  Perles  (Goyaz) ;  Tocantins;    Amazoa.    '55,17, 

PL  X,  Fig.  I. 
Pomotis  bono  Sch.    All  rivers  of  Gaiana.    Loc.  cit.j  171,  PL  xvni.  *** 

Leporinua  brachyurus  Cqt.  &  YaL    xxii,  36. 
Salnw  emarffinatus  Sch.    Loc.  oit.,  i,  2.31,  PL  xix. 
Salmo  undulatm  Sch.    Paduiri.    Loo.  oit.y  i,  232. 
Serrasalmo  tcotopterus  Sch.    Rio  Branco.    Loc.  cit.,  ii,  233. 
8.  €tagnali8  Sch.     Upper  Esseqnibo.    Loc.  cii,,  i,  222. 
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FISHES  COLLECTED  BY  WILLIAM  P.  SEAL  IN  CHESAPEAKE  BAY, 
AT  CAPE  CHARLES  CITY,  VIRGINIA,  SEPTEMBER  i6  TO  OCTOBER 
3.  1890. 

BY 

Barton  A.  Bean, 

Assistant  Curator  of  the  Department  of  Fishes. 

On  the  15th  of  September,  1890,  Mr.  William  P.  Seal,  of  the  U.  S. 
Fish  Commission,  left  Washington  and  proceeded  to  Cape  Charles  City, 
Virginia,  on  Chesapeake  Bay,  about  5  miles  north  of  Cape  Charles,  for 
the  purpose  of  collectiug  living  tishes  for  the  national  aquaria  at 
Washington,  District  of  Columbia.  He  was  accompanied  by  Messrs. 
L.  G.  Harron  and  D.  W.  Kenly,  also  of  the  Fish  Commission,  and  by 
the  writer  in  behalf  of  the  U.  S.  National  Museum.  Mr.  Seal  carried 
with  him  the  necessary  outfit  for  collecting  purposes.  It  consisted  of 
nets  and  seines,  tubs,  buckets,  transportation  boxes  and  cans  for  live 
fishes,  live  boxes,  and  an  outfit  of  tents,  etc.,  for  the  accommodation  of 
his  party,  which  camped  upon  the  beach  Dumediately  in  front  of  the 
town  of  Cape  Charles.  The  party, with  the  exception  of  the  writer,  re- 
mained there  until  October  4,  when  they  returned  to  Washington.  As 
aresult  of  this  trip  a  very  creditable  exhibit  of  living  fishes  was  ob- 
tained and  quite  a  little  added  to  our  knowledge  of  the  marine  life  in 
the  Chesapeake. 

We  found  the  water  quite  shallow  in  front  of  the  town  and  the  first 
few  hauls  of  a  30-fathom  seine  brought  up  quite  a  number  of  species. 
King's  Creek,  which  is  about  1^  miles  north  of  the  town,  is  one  of  the 
richest  collecting  grounds  in  the  neighborhood.  It  is  a  good  feeding 
place  for  fishes.  The  pound  nets  furnish  much  of  interest  to  the  col- 
lector. Sterling  Bros.,  of  Cape  Charles  City,  are  always  very  obliging 
and  of  much  assistance  to  those  seeking  specimens  and  information 
concerning  the  fisheries.  Gape  Charles  City  is  the  shipping  point  for 
all  the  fishes  taken  in  pound  nets  for  a  distance  of  10  miles.  It  is  the 
terminus  of  the  Kew  York,  Philadelphia  and  Norfolk  Railroad,  and  is 
connected  with  Norfolk  by  steamers  twice  daily. 

Besides  the  species  listed  by  me,  Mr.  Seal  observed  the  following : 
CkilomycteruSj  Astroseopus,  Stromatem  triacanthus,  Sphyrcena^  and 
Spkynia  zygcena.  When  it  is  not  specifically  stated  the  common  names 
given  do  not  refer  to  Cape  Charles.  The  water  of  this  portion  of  the 
bay  is  very  salt,  there  being  no  tributary  streams  of  fresh  water  of  any 
consequence  on  the  eastern  shore  of  Virginia. 
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I  am  indebted  to  the  U.  8.  Fish  GomniissioQ  for  the  early  use  of  the 
material  collected  by  Mr.  Seal,  and  to  Dr.  T.  H.  Beau  aod  Dr.  T.  Gill 
for  various  suggestions  iu  the  preparation  of  this  paper. 

1.  Tetrodou  turgidus  Mitch.     Swell-fisli  or  Puffer. 

TJ.  S.  N.  M.  43153.  Individuals  from  3  to  10  inches  long  were  com- 
mon in  the  bay  at  Cape  Gbarles  City.  They  were  seined  and  taken  ia 
pound  nets.  At  St.  Jerome's,  Maryland,  iu  September,  1889,  Mr.  Seal 
saw  a  few  of  this  species  iu  boats,  but  none  were  seined  by  his  party. 
This  is  called  sucking  toad  at  Cape  Charles,  Virginia. 

2.  Alutera  schcBpffi  Walb.    File-fish. 

U.  S.  N.  M.  43146.  Many  specimens  were  taken  but  they  could  not 
be  kept  alive  for  the  aquaria.  It  is  called  fool  fish  at  Cape  Charles 
because,  as  the  fishermeu  say,  it  is  too  foolish  to  get  out  of  the  way  of 
anything.  Those  observed  ranged  in  length  from  6  to  12  inches,  occar- 
ring  in  the  pounds  and  seine. 

3.  MonacanthuB  hiapidus  L.     Short  File-fish. 

U.  S.  N.  M.  43177,  43204.  A  large  number  of  examples  were  seined 
in  the  bay  at  Cape  Charles  City,  where  it  is  called  fool  fish.  The  indi- 
viduals observed  measured  from  2J  to  7  inches  in  length. 

4.  Siphostoma  fuscum  Storer.     Pipe  Fish. 

U.  S.  N.  M.  43212.  Sixteen  specimens.  This  species  is  common  in 
the  bay. 

5.  Siphostoma  louisianse  Gtbr. 

U.  S.  N.  M.  43206.  This  species  is  rare  in  the  bay,  so  far  as  we  have 
observed,  and  Mr.  Seal  obtained  but  two  examples.  These  measured 
11  and  12  inches  respectively.  Mr.  Seal  secured  this  fish,  also,  at  St 
Jerome's,  Maryland,  in  September,  1889. 

6.  AchiruB  lineatus  L.     Sole  ;  Hog  Choker. 

Abundant  throughout  the  bay  and  in  the  Lower  Potomac  River. 

7.  Aphoristia  plagiusa  L. 

U.  S.  N.  M.  43207,  43226.  Five  specimens,  2  to  3  inches  long,  were 
seined  at  Cape  Charles  City. 

8.  Cithaiichthys  microstomus  Gill. 

U.  S.  N.  M.  43227.    Six  specimens,  measuring  from  1  to  3  inches, 
were  collected  by  the  seine. 
D.  80-83;  A.  63-64;  scales  45-47. 
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9.  Faralichthys  dentatns  L.    Flounder. 

U.  S.  N.  M.  43162.  l^amerous  young  of  this  species  were  seined  and 
larger  ones  taken  in  the  pound  nets  at  the  time  of  Mr.  Seal's  visit.  The 
one  here  catalogued  is  but  4^  inches  long.  In  May,  1889,  Mr.  Seal  ob- 
tained the  young  of  the  common  flonnder  at  Point  Lookout,  Maryland, 
securing  specimens  from  1  to  1^  inches  long,  and  in  September,  1889, 
he  collected  examples  from  5  to  10  inches  in  length  at  St.  Jerome's, 
Mar^'land. 

The  flonnder  is  called  chicken  halibut  by  the  bay  fishermen  and  also 
by  marketmen  in  Norfolk,  Virginia,  and  Washington,  District  of  Colum- 
bia. 

10.  Bothus  maculatus  Mitch.     Sand  Flounder. 

C.  S.  K  M.  43131,  43179.  Two  specimens  measuring  6^  and  9  inches 
in  length.  This  species  was  obtained  in  small  numbers  by  Mr.  Seal, 
and  several  specimens  were  brought  alive  to  Washington,  where  they 
do  well  in  the  marine  aquaria. 

No.  43131  has  D.  62;  A.  62  ;  V.  6. 

The  pectoral  of  the  eyed  side  is  much  longer  than  that  of  the  blind 
side,  and  contains  one  spine  and  nine  rays,  while  that  of  the  blind  side 
has  but  eight  rays.  The  length  of  the  eye  is  one-fourth  that  of  the  head, 
and  the  mandible  is  slightly  less  than  half  length  of  head.  Eyed  side 
and  fins  profusely  spotted  with  brown,  and  the  scales  are  edged  with 
black. 

11.  Ophidium  marginatum  De  Kay. 

U.  S.  N.  M.  43168.    One  specimen,  4^  inches  long. 
Mr.  Seal  seined  several  examples  of  this  species  at  Gape  Charles  City, 
a  few  of  which  were  brought  alive  to  Washington. 

12.  Hypsoblemiius  punctatus  Wood.    Blenuy. 

U.  S.  N.  M.  43160,  43215.  Eight  specimens  from  2  to  5  inches  long. 
Abundant  on  oyster  beds. 

fiy  the  bay  fishermen  the  blennies  are  confounded  with  the  toadfish, 
Batrtichus  tau, 

D.  XII,  14-15;  A.  18;  P.  14. 

13.  Chasmodes  bosquianus  Lac.    Oyster  Blenny. 

D.  S.  N.  M.  43218.  Two  specimens,  2^  inches  long.  Common  on  the 
oyster  beds.  Mr.  Seal  found  this  species  in  considerable  numbers  on 
the  oyster  beds  of  the  Lower  Potomac  in  May,  1889.  I  found  a  lernean 
parasite  attached  to  the  dorsal  membrane  of  one  of  the  specimens. 

This  little  fish  is  often  found  in  oyster  shells,  where  it  apparently 
seeks  refuge  from  enemies.  In  January,  1889,  Mr.  Evan  Lyons,  of 
Georgetown,  District  of  Columbia,  bought  some  oysters  in  Washing- 
ton, and  upon  opening  one,  which  he  had  kept  two  or  three  days,  instead 
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of  an  oyster  ho  foutul  an  oyster  blcDuy.  The  fisb  was  alive  when  foand, 
and  had  eaten  the  oyster,  which,  in  all  probability,  bad  inclosed  the 
blenny  a  week  or  so  before.  Mr.  Seal  found  an  empty  quahaag  shell 
inhabited  by  a  ChasmodeSy  the  eggs  of  which  were  attached  to  the  sides 
of  the  shell. 

14.  Batrachus  tau  L.    Toadfisli. 

Called  bullfish  at  Cape  Charles  City,  where  it  is  very  common.  Indi- 
viduals from  an  inch  to  1  foot  in  length  were  taken. 

The  toadtish  is  found  in  large  numbers  in  the  Lower  Potomac  and  at 
St.  Jerome's,  Maryland.  Mr.  Seal  says  the  fishermen  eat  them  and  pro- 
nounce the  flesh  excellent,  although  they  are  never  shipped  to  market 

15.  GobioBoma  bosci  Lac.    Ooby. 

TJ.  S.  N.  M.  43220     Four  specimens,  from  1  to  2  inches  long. 

In  May,  1889,  Mr.  Seal  found  tbis  species  quite  abundant  on  the 
oyster  beds  of  the  Lower  Potomac,  and  in  September,  1889,  he  secured 
several  specimens  at  St.  Jerome's,  Maryland. 

16.  FrionotUB  strigatus  Mitch.     Sea  Robin. 

U.  S.  N.  M.  43201.  One  specimen,  5^  inches  long.  Several  speci- 
mens were  obtained  and  brought  alive  to  Washington. 

17.  Hiatula  onitis  L.     Taiitog  ;  Black  Fish. 

U.  S.  K.  M.  43133, 43172.    Two  specimens,  from  2J  to  5J  inches  long. 

In  the  bay  at  Cai)e  Charles  City  the  young  of  this  species  were  seined 
in  large  numbers.  In  May,  1889,  Mr.  Seal  secured  two  specimens  15 
inches  long,  which  had  been  taken  with  hook  and  lineoff  Point  Lookoat. 

18.  Oerres  argenteus  Cuv.  &  Val.    Silver  Jeuny. 

U.  S.  N.  M.  43173,  43216,  43221.  We  seined  large  numbers  of  this 
species  in  the  bay  at  Cape  Charles  City.  They  ranged  in  length  from 
1  to  3  inches.  None  were  seen  in  tlie  pounds  by  me.  The  name  Silver 
Jenny  was  given  me  by  a  gentleman  at  Cape  Charles,  who  said  it  is 
applied  to  this  tish  and  that  the  species  grows  much  larger  than  any 
specimens  we  had,  and  also  that  it  is  a  good  food  fish.  I  think  the 
young  Oerres  must  be  mistaken  for  the  young  of  Bairdiella^  which  is 
known  as  silver  perch. 

19.  Chaetodipterus  faber  Brons.     Moon  PHsb  ;  Augel  Fish  ;  Porgee. 

U.  S.  N.  M.  42477,  43140,  43141.  This  species  is  frequently  taken 
in  the  pound  nets  At  the  time  of  our  visit  but  few  were  observed.  I 
saw  several  examples  that  were  about  7  inches  long.  The  National 
Museum  has  a  good  series  of  the  young  of  this  species,  measurinf^  from 
1  to  5  inches  in  length.    In  Jum*,  1881,  Colonel  M.  McDonald  obtained 

Digitized  by  VjOOQIC 


^^im^']  PROCEEDINGS   OF   THE   NATIONAL   MUSEUM.  87 

a  specimea  3^  inches  long  in  the  Potomac  Biver,  at  Gunston,  Virginia. 
This  point  is  abont  80  miles  from  the  river's  mouth.  Prof.  John  A. 
Byder  obtained  3'oang  specimens  ranging  from  1  to  2^  inches  long,  in 
the  Chesapeake  region  in  St.  Jerome's  Greek,  Maryland,  and  other  sped- 
mens  from  1  to  2  inches  in  length  are  from  Beaufort  and  Gharleston, 
South  Garolina,  and  others  from  Florida.  This  fish  is  to  be  louud  quite 
regularly  in  the  Washington,  District  of  Golnmbia,  market.  Its  flesh  is 
excellent  food.  Specimen  No.  42477,  taken  at  Gape  Gharles  Gity,  Yir- 
gioia,  is  5^  inches  long,  and  has  D.  YIII-I,  20;  A.  Ill,  18.  The  third 
spine  of  the  dorsal  is  longer  than  the  head.  The  length  of  the  eye  is  one- 
fifth  that  of  the  head.  Mr.  Seal  saw  a  boy  taking  this  8})ecies  by  book 
and  line,  in  the  grass,  in  water  4  or  5  feet  deep,  at  Gape  Gharles  Gity. 

20.  Trichiurus  leptnruB  L.    Silvery  Hair-tail. 

U.  S.  N.  M.  43188.  Ten  specimens,  measuring  from  20  to  23  inches 
in  length.    Secured  from  the  pound  nets. 

The  flesh  of  this  fish  is  excellent  eating,  being  white  and  well  flavored. 
It  is  rather  common  in  the  Ghesapeake,  and  has  been  taken  at  the  mouth 
of  the  Potomac  Biver. 

21.  Scomberomonis  maculatus  Mitch.     Spanish  Mackerel. 

Very  few  of  this  species  were  being  taken  while  we  were  at  Gape 
Gharles.  The  retail  price  there  was  30  cents  per  i)ounu.  Those  we 
observed  in  the  pound  nets  ranged  in  length  from  about  12  to  24  iuches. 

22.  TrachynotuB  carolinus  L.    Pompano. 

U.  S.  N.  M.  43183.  Six  specimens,  measuring  4, 6, 6^,  7,  and  9  inches, 
respectively.  A  few  very  young  examples,  2  inches  long,  were  seined 
September  18, 1890,  in  the  bay  at  Gape  Gharles  City,  and  it  is  probable 
that  the  species  is  more  or  less  common  there. 

23.  Caraxuc  chrysus  Mitch.    Crevalld. 

U.  S.  N.  M.  43164,  43193.  Six  specimens,  measuring  from  5J  to.  7i 
inches  in  length. 

24.  Trachurops  cmmenophthalinuB  Blucb. 

U.  S.  N.  M.  43174,  43199.     Fifteen  specimens,  6^  an«l  7  inches  long. 

25.  Chloroscombrua  chryaurua  L. 
U.  S.  N.  M.  43192.    One  specimen. 

26.  Selene  vomer  L.    Look  Down. 

U.  S.  N.  M.  43148,  43165,  43191.  Fourfren  specimens,  5  to  10  inches 
long,  taken  in  Sterling  Brother^'  pound  nets,  in  the  bay  at  Gape  Gharles 

City. 
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27.  Stromateus  paru  L.    Harvest  Fish. 

n.  S.  N.  M.  43147, 43156, 43190.  Twelve  specimens,  from  4  to  7  inches 
long.  This  species  is  known  in  Chesapeake  Bay  as  butterfish,  and  it  is 
sold  in  the  markets  under  this  name.  It  is  one  of  our  sweetest  flavored 
fishes. 

Mr.  Seal  observed  but  one  specimen  of  8.  trictcanthus  at  Gape  Charles. 
I  saw  a  number  in  Washington,  District  of  Columbia,  market  aboat 
November  1,  said  to  come  from  Chesapeake  Bay. 

28.  Larimus  fasciatna  Uolbrook. 

U.  S.  N.  M.  43217.    One  specimen,  I  inch  long.    D.  X-1, 24 ;  A.  II,  6. 

Mr.  Seal's  discovery  of  this  species  in  the  Chesapeake  extends  its 
recorded  range  northward.  The  Museum  has  two  specimens,  No.  33162, 
from  Charleston,  South  Carolina,  which  were  collected  by  C.  H.  Gilbert. 
These  measure  5^  and  7^  inches.  Uhler  and  Lugger,  in  their  list  of  the 
fishes  of  Maryland,  published  in  1876,  refer  to  the  young  of  Pogonias 
chromis  under  the  name  Larimus  faaciatus,  Pogonias  fasciatus  was 
intended. 

29.  Cynoscion  regalis  Bi.  A  Schn.    Weakftsh. 

This  species  is  known  as  trout,  or  gray  trout,  in  the  Chesapeake,  and 
it  is  a  very  important  fish  to  the  fishermen.  They  are  taken  in  the 
pound  nets,  and  those  caught  at  the  time  of  our  visit  ranged  from  1  to 
3  pounds  in  weight.  Mr.  Seal  obtained  this  species  from  the  pounds  at 
Point  Lookout  in  May,  1889;  and  at  St.  Jerome's  in  September,  1889, 
observed  specimens  ranging  in  length  from  6  to  15  inches.  It  occurs 
in  the  Potomac  as  far  up  as  Lower  Cedar  Point.  The  water  at  this  point 
is  quite  fresh,  being  probably  never  above  1.(05. 

30.  Cynoscion  maculatna  Mitch.    Spotted  Sea-trout. 

U.  S.  K  M.,  43169.    Two  specimens,  8  and  9  inches  in  length. 

This  species  was  rather  rare  at  Cape  Charles  City  at  the  time  of  Mr. 
Seal's  visit.  On  September  20, 1890, 1  saw  a  fair  supply  of  this  fish  in 
the  Norfolk,  Virginia,  market.  These  market  specimens  ranged  in 
weight  from  1  to  5  pounds.  According  to  the  dealers,  they  are  seldom 
seen  over  5,  although  they  sometimes  have  specimens  weighing  10 
pounds. 

Mr.  Seal  notes  that  the  young  sea  trout,  3  to  6  inches  long,  were  abun- 
dant at  St.  Jerome's  in  September,  1889. 

31.  Balrdiella  chrysura  Lac.     Yellow-tail. 

U.  S.  N.  M.,  43175,  43194,  43214.  Sixteen  specimens,  ranging  from 
7  to  8^  inches  in  length. 

Mr.  Seal  obtained  specimens  measuring  1  and  1 J  inches  in  length  at 
Point  Lookout,  May  17,  1889,  and  others,  from  2  to  5  inches  long,  at  St. 
Jerome's  in  September,  18S9.  This  is  called  silver  perch  in  many  local- 
ities. 
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32.  Menticirrus  albumtiB  L.    Whiting. 

U.  S.  K  M.,  43155,  43180.    Four  specimens,  from  9  to  12  inches  long. 

The  kingfish,  M,  nehulosusy  was  not  secured  at  Gape  Charles,  but  Mr. 
Seal  reports  it  as  abundant  at  St.  Jerome's  in  September,  1889,  ranging 
from  1  to  0  inches  iu  length.  He  took  it  at  Point  Lookout  in  May, 
1889,  also. 

33.  LioBtomtiB  zanthnms  Lac.    Spot. 

U.  S.  N.  M.,  43138,  43139.    Two  specimens. 

Large  numbers  of  young  spot  from  3  to  4  inches  in  length  were  seined 
in  the  bay  at  Cape  Charles  City.  They  were  present  in  abundance, 
numerous  schools  being  seen.  Mr.  Seal  collected  the  young,  \h  inches 
long,  in  the  Lower  Potomac  in  May,  1889,  and  found  the  species,  from 
3  to  G  inches  long,  abundant  at  St.  Jerome's,  Maryland,  in  September. 
As  a  pan  fish,  the  spot  is  the  most  highly  prized  of  all  fishes  sold  iu  the 
[Norfolk  market.  It  is  very  hardy  as  an  aquarium  fish,  and  Mr.  Seal 
experiences  no  trouble  in  transporting  and  keeping  them  alive  in  Wash- 
ington. 

34.  AUcropogon  undulatUB  L.    Croaker. 

U.  S.  N.  M.,  43132,  43158. 

This  fish,  like  the  spot,  was  taken  in  the  shallow  waters  of  the  bay 
flt  Cape  Charles  City,  in  rather  large  numbers.  It  ranged  in  size  from 
3  to  8  inches,  those  from  3  to  5  being  very  common.  Larger  specimens 
\^ere  taken  in  the  pound  nets. 

Young  specimens,  from  1  to  1^  inches  long,  were  collected  by  Mr. 
Seal  in  the  Lower  Potomac  in  May,  1889,  and  larger  ones,  3  to  6  inches 
long,  were  taken  at  St.  Jerome's  in  September,  1889. 

35.  Sciasnops  ocellatns  L.    Red  Dram. 

n.  S.  N.  M.,  43130.  One  specimen,  16  inches  long;  weight,  about  2^ 
pounds.  This  species  was  seined  in  a  quiet  cove  of  the  bay,  near  Cape 
Charles  City,  at  night.  Quite  a  number,  about  16  inches  long,  were 
obtaiued  and  brought  to  Washington,  where  they  do  well  in  the  marine 
aqnaria.  Mr.  Seal  observed  them  as  large  as  30  inches  or  more  from 
the  pounds. 

I  was  very  much  surprised  at  the  great  abundance  of  red  drum  in  the 
I^orfolk  and  Portsmouth,  Virginia,  markets  on  September  20,  1890. 
Cart  loads  of  this  species  were  to  be  seen,  especially  in  Portsmouth. 
The  fish  ranged  in  weight  from  1  to  3  pounds,  and  were  packed  into  the 
carts  as  thickly  as  they  could  be  placed  standing  on  their  heads  or  tiuls. 
I^o  ice  was  used  on  them. 

In  Kovember,  1890,  Mr.  Joseph  Ragau,  of  the  Washington  market, 
called  my  attention  to  a  red  drum,  which  had,  besides  the  two  black 
spots  on  the  caudal  fin,  three  similar  marks  on  either  side  of  the  body, 
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those  of  the  light  side  being  very  close  together,  while  the  ones  of  the 
leit  side  were  farther  apart }  the  body  spots  being  the  same,  white  edged, 
as  the  one  at  the  root  of  the  tail,  which  is  seldom,  if  ever,  absent. 

36.  Archoaargas  probatocephalnB  Walb.    Sheepshead. 

XT.  S.  N.  M.,  43187.  One  specimen,  4  inches  long.  Mr.  Seal  obtained 
a  few  yoang  examples  of  this  species.  A  few  days  before  oar  arrival 
at  Cape  Charles  City  a  hook  and  line  fisherman  had  taken  six  flae 
sheepshead  along  the  piles  forming  the  breakwater  at  that  place.  In 
May,  1889,  Mr.  Seal  failed  to  secure  this  species  in  the  Lower  Poto- 
mac. At  St.  Jerome's,  Maryland,  in  September,  1889,  he  ]>archa8ed  a 
specimen  measuring  20  inches,  which  had  been  captured  on  a  ledge 
near  Point  Lookout  The  fishermen  at  this  point  receive  17  cents  per 
pound  for  sheepshead. 

This  valuable  species  seems  destined  to  extinction  in  our  nortbern 
waters.  The  outrageous  practice  of  dynamiting  fish  on  the  New  Jer- 
sey coast  has  driven  it  away  from  places  where  a  few  years  ago  it  was 
moderately  abundant. 

37.  DiploduB  holbrooki  Bean.    Holbrook's  Scup. 

TJ.  S.  K  M.,  42486,  43152,  43198.  Seven  specimens.  A  small  num- 
ber of  this  beautiful  scup  were  seined,  and  Mr.  Seal  sncceedeil  in  bring- 
ing several  living  individuals  to  Washington.  A  distinctive  mark  of 
this  species  is  the  black  blotch  around  the  caudal  iieduncle. 

D.  XII,  14;  A.  Ill,  14.  Scales  in  lateral  line  55.  Length  of  speci- 
mens, 4  and  5  inches. 

38.  Stenotomus  chrysopB  L.    Scup. 

TJ.  S.  N.  M.,  42490, 43184.     Five  specimens,  from  6  to  8  inches  long. 

Very  few  of  the  common  scup  were  seined  by  us  at  Cape  Charles 
City,  and  in  the  Norfolk  market  the  species  was  equally  rare,  September 
20,  1890.  A  dealer  gave  me  the  name  '< maiden"  for  a  scup  about  S 
inches  long. 

39.  Lagodon  rhomboideB  L.    Fair-maid. 

U.  S.  N.  M.,  42489,  43157,  43189.  Numerous  fipecimens,  from  5  to 
6^  inches  long.  This  species  was  seined  in  the  bay  at  Cape  Charles 
City  in  large  numbers.  It  is  very  beautiful  in  life  and  a  hardy  fisb  for 
the  aquaria.  At  Cape  Charles  City  it  is  called  fair-maid,  a  very  appro- 
priate name,  owing  to  its  pleasing  colors. 

40.  OrthopriBtiB  chrysopteniB  L.    Pig-fish. 

U.  S.  N.  M.,  43135.  Fourteen  specimens,  ranging  in  length  from  3 
to  6  inches.  A  specimen  11  inches  long  was  obtained  by  Mr.  Kenly  iu 
Norfolk.  Its  vulgar  name  is  derived  from  its  annoying  habit  of  steal- 
ing bait  off  hooks. 
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41.  Luljanus  cazis  Bl.  &  Scbn.     Gray  Saapper. 

U.  S.  N.  M.,  43209.  Three  youug  specimens,  1^  and  2  inches  long. 
D.X,U;  A.  Ill,  8. 

Color:  Upper  parts  dark  bluish;  sides  olive;  throat,  pectorals,  yen- 
trals,  and  caudal  pale ;  dorsal  and  anal  spotted ;  membrane  of  spinous 
dorsal  edged  with  black.  A  blue  stripe  as  wide  as  the  pupil  extends 
from  the  snout  through  the  eye  to  end  of  head.  The  dark  spots  on 
scales  form  longitudinal  stripes  on  body. 

42.  CentropxiBtis  Btriatus  L.    Sea  Bass. 
U.  S,  N.  M.,  43143,  43171,  43211.    Ten  specimens,  from  IJ  to  7  inches 

lODg. 

This  fish  is  called  Black  Will  at  Cape  Charles  City,  while  at  St. 
Jerome's,  Maryland,  Mr.  Kenly  tells  mo  they  call  it  Black  Nell.  Those 
observed  by  us  were  small,  requiring  three  or  four  fish  to  the  pound. 
Very  young  specimens,  from  2  to  4  inches  long,  were  common  in  the 
seiue.  A  few  individuals  weighing  about  1  pound  each  were  taken  at 
the  end  of  the  breakwater. 

According  to  Mr.  Seal  the  sea  bass  is  taken  in  the  Potomac  River  as 
far  up  as  the  Wicomico  Elver.  It  occurs  also  in  Breton's  Bay,  near 
Leonardtown,  Maryland,  and  at  Point  Lookout  he  collected  a  number 
ranging  in  length  from  6  to  7  inches. 

43.  Pomatomus  saltatriz  L.   Bluefiab. 

U.  S.  N.  M.,  43134, 43167.    Two  specimens,  8  inches  long. 

This  is  the  "tailor"  of  Chesapeake  Bay.  The  young,  from  3  to  8 
inches  long,  were  very  abundant  around  the  wharves  at  Cape  Charles 
City.  Few  large  bluefish  were  being  taken  in  the  pound  nets  at  the 
time  of  our  visit.  Earlier  in  the  season  the  fishing  was  much  better. 
From  the  19th  to  the  21st  of  September,  1889,  Mr.  Seal  found  the  young, 
measuring  from  5  to  8  inches  in  length,  quite  abundant  along  the 
wharves  at  St.  Jerome's,  Maryland,  and  in  the  Potomac  Biver  as  far  up 
as  Lower  Cedar  Point. 

44.  Elacate  Canada  L.   Crab-eater. 

IJ.  S.  N.  M.,  43145,43161.  Fourteen  specimens,  ranging  from  11  to 
14  inches  in  length. 

This  species  is  called  '<  bonito"  in  the  Chesapeake.  It  is  taken  in  the 
pound  nets.  Mr.  Seal  saw  this  fish  from  the  pounds  measuriug  at  least 
3  feet  in  length.  In  1889  I  saw  a  specimen  in  the  Washington,  Dis- 
trict of  Columbia,  market,  which  measured  more  than  4  feet  in  length, 
and  probably  weighed  as  much  as  35  pounds.  Specimens  ranging  from 
2  to  3  feet  are  common  in  this  market  during  the  summer  months. 
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45.  Menidia  notata  Mitch.    Silverside. 

TJ.  S.  N.  M.,  43213.  This  species  was  abundant  at  Gape  Gharles 
City.  Mr.  Seal  foand  it  in  abundance  in  the  Lower  Potomac,  May  16, 
1889,  and  at  St.  Jerome's,  Maryland,  September  19-21,  ranging  in  length 
from  1^  to  5  inches.    Its  chi  cf  value  is  as  food  for  larger  fishes. 

46.  Mugil  cnrema  Cav.  &  Yal.  Gray  Mallet. 

U.  S.  N.  M.,  42480.    Two  specimens. 

47.  MugU  albula  L.    Striped  Mullet. 

U.  S.  N.  M.,  43137.    One  specimen,  9  inches  long. 

Galled  jumping  mullet  or  fat  back.  Mr.  Seal  found  the  young  mul- 
lets, 3  to  10  inches  in  length,  exceedingly  abundant.  About  September 
25,  he  took  about  five  thousand  in  one  seine  haul  in  the  bay  at  Cape 
Charles  City.  The  mullets  are  hardy  and  attractive  for  aquaria.  The 
species  was  abundant  in  the  Norfolk  market,  September  20,  1890,  and 
the  writer  saw  some  in  the  Washington,  District'of  Columbia,  market 
about  November  1.  The  species  was  reported  as  abundant  on  tbe 
'  North  Carolina  coast  in  1890,  where  the  bluefish  devoured  them  by  the 
thousands. 

48.  Hemirhamphus  pleei  Cay.  &.  Yal.    Half-beak. 

U.  S.  N.  M.,  43185.    Fourteen  specimens,  from  12  to  16  inches  long. 

This  species  was  very  abundant  in  the  bay  at  Cape  Charles  City,  and 
was  seined  in  large  numbers  in  shallow  water.  They  are  not  hardy, 
and  none  of  them  reached  Washingtiou  alive. 

49.  Hemirhamphus  roberti  Cut.  &.  Yal. 

U.  S.  N.  M.,  43178, 43195.    Four  specimens,  6J  inches  long. 
This  species  was  not  near  so  common  as  the  H.  pleei.    Half-beaks 
were  observed  by  Mr.  Seal  at  Point  Lookout,  Maryland,  May  17, 1889. 

50.  TylosuruB  marlnus  Bl.  &  ScUd.    Silver  Gar. 

U.  S.  N.  M.,  43186.    Nine  specimens,  from  12  to  14  inches  long. 

Common  at  Cape  Charles  City.  Mr.  Seal  observed  the  species  at 
Point  Lookout  in  May,  and  at  St.  Jerome's  in  September  1889.  I  have 
observed  the  species  in  the  Potomac  River  at  Washington. 

51.  Fundolus  majalla  Walb.    Mammichog. 

Moderately  common. 

52.  Fundulus  heteroclitns  grandis  Bd.  &.  Grd« 

U.  S.  N.  M.,  42495.  One  specimen.  Common,  especially  in  the  shal- 
low water  back  of  the  docks. 

In  May,  1889,  Mr.  Seal  obtained  this  species,  besides  F,  diaphanusy 
majaliSy  Cyprinodon  variegatusj  Lticania  parva^  and  Oamhusia  patruelis 
in  the  Lower  Potomac,  from  Lower  Cedar  Point  to  Point  Lookout. 
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53.  Synodus  foetens  L.    Lizard  Fish. 

U.  S.  N.  M.,  42479, 43144.  Seventeeu  specimens,  from  6  to  10  inches 
long. 

Mr.  Seal  found  this  fish  to  be  common  at  St.  Jerome's  in  September, 
1889.  The  fishermen  called  it  scorpion,  prouoaDced  ^^  scarpen,"  and  its 
bite  is  feared  by  the  colored  people.  Other  common  names  elsewhere 
in  use  are,  cigar  fish,  spear  fish,  sand  diver,  etc. 

54.  Elops  saurus  L.     Big-eyed  Herring. 

U.  S.  N.  M.,  43149,  43150.    Two  specimens,  12  and  13J  inches  long 
Mr.  Seal  tells  me  that  this  species  is  called  lad3'  fish  at  Cape  Charles 
City. 

55.  Opisthonema  oglinuxu  Le  S.    Thread  Herring. 

TJ.  S.  N.  M.,  43205.    Three  specimens,  5  inches  long. 

56.  Brevoortia  tyrannus  Latrobo.    Menhadeu. 

TJ.  S.  N.  M.,  43136.  This  species  is  known  as  old  wife  in  the  Chesa-  ' 
peake  at  Cape  Charles  City.  On  the  way  to  the  pound  nets  we  saw 
many  schools,  some  of  which  were  very  large.  The  nets  were  full  of 
them.  Being  of  no  nse  to  the  fishermen  as  food  fish,  the  menhaden 
were  thrown  back  into  the  bay.  Mr.  Sterling,  of  Sterling  Brothers, 
told  us  that  there  were  more  menhaden  in  the  bay  than  had  been  seen 
for  years.  Notwithstanding  the  great  abundance  of  this  fish  there  was 
a  scarcity  of  bluefish,  Spanish  mackerel,  weakfish,  and  crab-eaters 
(^^bonito").  In  May,  1889,  Mr.  Seal  obtained,  the  menhaden  in  the 
Lower  Potomac,  and  in  September  at  St.  Jerome's,  Maryland.  At  the 
latter  place  they  ranged  in  length  from  2  to  8  inches. 

57.  Stolephoma  browni  Gmelin.  Anchovy. 

V.  S.  N.  M.,  43224.  Thirty-seven  specimens,  3  to  4  inches  long.  Anal 
20.  Abundant  in  coves,  where  they  are  fed  upon  voraciously  by  the 
weakfish. 

As  a  delicacy  the  anchovy  is  probably  the  best  fish  of  our  waters. 

58.  Stolephorus  mitchllli  Cav.  &,  VaL    Aucbovy. 

U.  S.  N.  M.,  43223.    Fifty  specimens,  1  to  2^  inches  long.    Anal  27. 

Mr.  Seal  took  the  anchovy  in  the  Wicomico  Biver,  Lower  Potomac, 
May  16, 1889,  and  at  St.  Jerome's  in  September,  1889,  where  he  records 
it  as  not  abundant.    It  was  found  from  one-half  to  3  inches  in  length. 

59.  Conger  conger  L.    Conger  Eel. 

A  few  examples  were  taken  in  the  Atlantic,  near  Cobb's  Island,  and 
brought  alive  to  Washington.  The  species  was  not  observed  in  the 
Chesapeake. 
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60.  AnguiUa  rostrata  De  Kay.    Eel. 

U.  S.  N.  M.,  43196.    One  specimen,  4  inches  long. 

Mr.  Seal  found  the  common  eel  to  be  everywhere  abundant  in  the 
Lower  Potomac,  in  May,  1889,  ranging  in  length  from  1  to  3  feet,  and  at 
St.  Jerome'Sj  Maryland,  in  September,  1889,  specimens  from  3  inches  to 
2  feet  in  length  were  abundant. 

61.  Scoliodon  terraB-novae  Rich.     Sharp-nosedjShark. 

IT.  S.  N.  M.,  42491.    One  specimen.    Length,  20^  inches. 

Sharks,  rays,  and  skates  are  common  in  the  Chesapeake  at  Gape 
Charles  City.  The  capture  of  Raiaj  Pteroplatea^  Rhinoptera^  and  blue 
sharks  is  of  ordinary  occurrence  in  the  pound  nets.  They  are  used  as 
bait  for  crabs: 

62.  Reiia  laBvis  Mitch.     Barndoor  Skate. 

U.  S.  N.  M.,  42500.  One  specimen.  Length  of  disk,  10  inches ;  width, 
33  inches;  length  of  tail,  10  inches.  Secured  in  the  pound  nets  of 
Sterling  Brothers. 

63.  Pteroplatea  maclura  Le  S.    Butterfly  Ray. 

U.  S.  N.  M.,  42502.  One  specimen.  Disk,  9  inches  long;  tail,  3 
inches ;  width  of  disk,  16  inches.  Secured  in  the  pound  nets  of  Ster- 
ling Brothers. 

64.  Rhinoptera  quadriloba  Le  S.    Cow-aoeed  Ray. 

U.  S.  N.  M.,  42499.  One  specimen.  Length  to  caudal  spine,  12 
inches;  length  of  tail,  measured  from  spine,  21  inches;  width  of  disk, 
19  inches.  Two  serrated  caudal  spines:  the  first  but  half  an  inchiu 
length,  the  second  IJ  inches.    Width  of  mouth,  2  inches. 
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LIST  OF  NORTH  AMERICAN  LAND  AND  FRESH-WATER  SHELLS 
RECEIVED  FROM  THE  U.  S.  DEPARTMENT  OF  AGRICULTURE, 
WITH  NOTES  AND  COMMENTS  THEREON. 

BY 

Robert  E.  C,  Stearns, 

Adjunct  Curator  of  the  Department  of  Motlusks. 

The  following  list  inclucles  a  number  of  mollascan  forms  received  at 
various  times  by  the  U.  S.  National  Museam  from  the  above  Depart- 
ment, being  the  collections  made  by  .Dr.  G.  Hart  Merriam,  in  charge 
of  the  Division  of  Biological  Explorations,  and  by  his  assistants,  dar- 
ing the  years  1889-'90.  The  list  contains  the  names  of  a  few  species 
not  before  collected,  which  have  been  described  by  the  writer  in  a  pre- 
vioas  volnme  of  the  Proceedings  of  the  National  Museum ;  and  further, 
many  interesting  facts  pertaining  to  the  geographical  distribution  of 
some  of  the  forms  not  before  made  known. 

Class  GASTROPODA. 

Order  PULMONATA. 

Sub  order  Geophila. 

Olandina  decnssata  Desh. 

Painted  Cave,  month  of  the  Pecos  River,  Texas.    William  Lloyd.    (Mas.  No.  118385). 

Two  examples  of  the  above  were  detected  at  this  locality ;  one  fresh 
and  in  fine  condition,  the  other  bleached  and  broken.  The  species 
seems  to  be  tolerably  well  characterized  for  a  Olandina,  though  there  is 
acaroely  a  doubt  that  too  many  have  been  made  in  this  group. 

Vitrina  pfeiffeii  Newc. 

Bridger's  Pass,  Wyoming,  "  near  a  spring  in  the  oafion ; ''  several  examples.    V.  Bailey 
(Mas.  No.  118484.) 

Helix  (Patula)  atriatella  Anth. ;  var.  Cronkhiiti  Newc. 

Bridger's Pais,  Wyoming,  edge  of  a  "spring  in  the  calion."    V.  Bailey,     (Mas.  No. 
110461.) 

rrowdtej5«  lfiitio»il  Muwaiii,  Vol.  ;;iY«No.  m 
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Helix  (Patula)  strigosa  Gld. 

Wyoming,  Bridger's  PasH,  May,  1890  (Mns.  No.  118  <74) ;  also  in  the  Uintah  and  Wah- 
satch  Monntains  at  Park  City,  Utah,  June,  1890.  Vernon  Bailey.  (Mus.  No. 
118371.) 

Several  characteristic  examples  were  foand  by  Mr.  Bailey  ^^on  the 
hills  along  the  canou  "  at  the  first- named  locality. 

Helix  (Patula)  hemphilli  Newc. 

Needle  Peak,  Lost  River  MountainB,  Idaho,  **  among  rocks  at  an  altitude  varying  from 
8,000  to  11,000  feet.''    Bailey  &  Datcher,  August,  1890.     (Mus.  No.  118392.) 

Several  examples  of  this  form,  now  regarded  as  an  extreme  variety 
of  the  protean  strigosa^  were  detected  as  above  by  Dr.  Merriam's  col- 
lectors. Compared  with  the  typical  strigosay  its  relations  are  analogoas 
to  those  of  H.  (Patula)  Cumberlandiana  Lea  to  H.  (Patula)  alternata  of 
Say.  Of  the  direct  gradation  of  the  alleged  species,  more  properly 
intermediate  and  blending  varieties,  to  which  the  names  of  Fergusmi 
mordax  and  Cumberlandiana  have  been  given,  it  may  be  said  that  a 
sufficiently  large  series  tells  its  own  story,  and  the  examples  in  the  Na- 
tional Mnseum  point  to  such  a  connection. 

Helix  (Polyeyra)  texaaiana  Mor. 

Texas,  near  Sanderson  (Mus.  No.  Ilb364);  vicinity  of  Eagle  Pass  (Mus.  No\  120346); 
Comstock  (Mus.  No.  118401) ;  also  at  Painted  Cave,  near  the  mouth  of  the  Pecos 
(Mus.  No.  118390).  William  Lloyd.  Del  Rio,  on  dry  land  in  the  valley  of  the 
Rio  Grande  (Mus.  No.  118369),  Vernon  Bailey. 

Several  examples  of  the  flat  variety  of  this  well-known  snail  shell, 
with  the  sculpture  only  moderately  developed,  were  obtained  at  San- 
derson.   The  others  are  as  usual  as  to  elevation  and  sculpture. 

Helix  (Pomatia)  humboldtiana  Val. 

Texas,  at  Altuda,  at  an  elevation  of  5,000  feet,  where  it,  a  single  specimen  in  fair  con- 
dition, had  beeu  thrown  out  with  soil  by  u  prairie  dog.  (Mus.  No.  118')66.) 
William  Lloyd. 

This  species  has  not  before  been  reported  from  any  locality  within 
the  territory  of  the  United  States.  It  was  described  from  Mexico 
where  it  is  found  in  the  neighborhood  of  the  City  of  Mexico  and  in 
other  localities.  The  national  collection  contains  several  examples 
from  the  Real  del  Monte.  It  has  a  pretty  close  resemblance  to  some  of 
the  varieties  of  the  European  H.  (Poynatia)  pomatia^  and  it  may  possi- 
bly be  an  introduced  form.  H,  pomatia  has  for  centuries  been  esteemed 
as  an  article  of  food  in  various  parts  of  Europe,  and  was  regarded  as 
a  dainty  by  the  ancient  liomans.  It  was  propagated  and  raised  in 
large  quantities  for  their  nse  and  specially  fed  on  certain  plants  to 
give  the  flesh  a  particular  flavor. 

Unmistakable  specimens  of  another  favorite  edible  snail  common  to 
Europe,  H.  (^Pomatia)  aspersaj  is  found  in  Mexico,  and  examples  ftom 
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Paebla,  in  the  province  'of  Puebla,  Mexico,  were  presented  to  the 
National  Maseum  by  the  Mexican  Geographical  Commission  a  few 
years  ago.  The  presence  of  these  two  forms  most  certainly  suggests 
the  question  as  to  whether  they  were  not  introduced  by  the  Spaniards 
many  years,  centuries  ago,  either  for  food  purposes  or  incidentally  in 
the  routine  and  accidents  of  commercial  intercourse. 

Heliz  (Axionta)  coloradoenaiB  Stearns. 

Grand  Gallon  of  the  ColoradO|  opposite  the  Kabab  Plateaa,  at  an  elevation  of  3,500 
feet  (Mas.  No.  104100).  Dr.  C.  Hart  Merriam. 

Described  in  the  Proceedings  of  the  U.  S.  National  Museum,  vol.  xiii, 
p.  206,  Figs.  6,  7,  8,  PL  XV. 

Hellz  (Axionta)  magdalenenais  Stearns. 

Magdalen  a,  State  of  Sonora,  Mexico,  on  the  line  of  the  Souora,  New  Mexico  and  Arizona 
Railroad,  at  an  elevation  of  1,000  feet  above  the  town  (Mus.  No.  104094) ;  Vernon 
Bailey. 

Described  in  the  Proceedings  of  the  U.  S.  National  Museum,  vol.  xiii, 
p.  207-208,  Figs.  11,  13,  13,  PL  XV. 

Bnlimulufl  dealbatus  Say. 

Texas,  near  Sanderson  (Mud.  No.  118365) ;  also  from  near  Eagle  Pass  (Mas.  No.  120345). 
William  Lloyd. 

Three  examples  of  a  small  variety  of  this  form,  of  which  one  indi- 
vidual, in  the  prominence  of  its  incremental  lines,  indicates  the  relation- 
ship of  Mr.  Pilsbry's  B.  ragsdalei.  The  foregoing  applies  equally  well 
to  the  Eagle  Pass  examples,  six  in  number.  The  Sanderson  specimens 
are  of  a  dead,  chalky  whiteness ;  the  Eagle  Pass  lot  are  marked  more 
or  less  with  irregular  blotchy  stripes  of  a  pale  corneous  brown  color. 

BnlinmlQa  dealbatus  Say ;  var.  =  B.  ragsdalei  Pilshry. 

Comstock,  Texas,  William  Lloyd  (Mus.  No.  118402) ;  Langtry,  in  the  same  State, 
Vernon  Bailey  (Mus.  No.  118367). 

Pour  specimens  of  this  variety  of  dealbatus  were  collected  at  the  first- 
named  locality.  These  differ  from  Mr.  Pilsbry's  shells  only  in  the 
matter  of  color,  the  examples  before  me  being  of  an  opaque  white,  with 
an  occasional  pale  brownish  longitudinal  streak.  The  largest  individ- 
oai  shows  considerable  angulation  on  the  basal  whorl  just  below  and 
following  the  suture,  and  there  is  considerable  variation  in  robustness. 
The  longitudinal  ribs  consist  of  more  or  less  strongly  developed  growth 
lines,  which  are  distinct  and  definite  throughout  and  over  the  entire 
shell  in  Mr.  Lloyd's  specimens ;  more  conspicuous  in  the  largest  example, 
which  is  the  one  above  referred  to  as  showing  angulation.  The  author 
says  of  B.  ragsdalei,  '*  that  no  specimens  showing  a  transition  to  B»  deal- 
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batus  or  sehiedeanus  were  found,  nor  have  I  ever  seen  any,  although  I 
have  collected  ihoasands  of  BuUmuli  in  Texas,"  etc. 

The  National  Maseum  is  indebted  to  Mr.  Filsbry  for  an  example  of 
the  original  lot  from  Montague  County,  Texas  (Mus.  No.  118361),  in 
which  the  sculpture  described  by  the  author  is  so  sharply  developed, 
that  without  intervening  and  connecting  specimens  it  might  well  be 
regarded  as  a  new  form. 

With  his  specimen  and  comments  before  me,  I  was  led  to  examine 
the  large  geographical  series  of  dealbatus  and  related  species,  and  found 
that  in  certain  examples  from  Texas  (Mus.  No.  26411)  collected  by  Dr. 
Shumard  many  years  ago,  the  upper  wJiorls  of  two,  and  nearly  the  tchok 
of  tlie  thirds  show  this  ribbing;  in  the  first  two  the  corneous  ground 
color  prevails.  In  another  lot,  also  from  Texas,  collected  years  ago  by 
General  (then  Lieutenant)  Couch,  U.  S.  Army,  the  specimens  are  unusu- 
ally elongated  (No.  26415),  and  one  of  them  exhibits  conspicuous  growth 
lines.  In  two  examples  (No.  29614),  of  rather  delicate  texture,  the  cor- 
neous character  and  coloration  dominates,  with  opaque  longitudinal 
streaks  of  whitish  color ;  the  upper  whorls  in  these  are  ribbed.  The 
same  also  in  four  specimens  (No.  30696)  from  Texas,  collected  by  Lien- 
tenant  Beale.  In  another  tube  (No.  31625)  three  of  the  eight  specimens 
are  ribbed.  Three  out  of  eight  examples  from  Leon,  Texas  (No.  26410], 
exhibit  this  feature,  and  two  out  of  five  from  Dallas,  Texas  (No.  26413), 
have  the  same  sculptural  peculiarity. 

In  specimens  from  Clifton,  Texas  (No.  30240),  the  upper  whorls  are 
ribbed,  and  the  ribbing  continues  down  to  and  upon  the  upper  part  of 
the  basal  whorl  just  below  the  suture.  So  in  examples  from  San  Felip^ 
Springs  (No,  26569),  collected  by  Lieutenant  Beale,  six  of  the  seven 
may  be  regarded  as  the  variety  ragadalei. 

Mr.  C.  T.  Simpson  collected  specimens  in  Limestone  Gap,  Indian 
Territory  (No.  101062),  and  four  of  the  examples  show  distinct  ribbing 
on  the  upper  whorls ;  so  also  with  specimens  from  Matamoras,  Mexico 
(U.  S.  Mus.  No.  26407),  of  alternatus^  two  specimens,  and  others  from 
Tamaulipas,  Mexico  (No.  26566),  of  this  last  named  species. 

A  single  example  of  the  variety  ragsdalei  was  collected  by  Mr. 
Bailey,  who  detected  it  in  a  caiion  of  the  Bio  Grande  at  Langtry, 
Texas.  B.  ragsdalei  suggests  the  Asiatic  form  B.  abyssinicus  Bap- 
pel  (t=  B.  fairbanksi  Blfd.),  from  Bombay,  which  not  unlikely  some- 
times occurs  with  inconspicuous  growth  lines  like  the  ordinary  form  of 
dealbatus.  When  the  physical  peculiarities  of  the  region  inhabited  by 
dealbatus^  alternattis,  etc.,  are  considered  we  may  reasonably  look  for 
a  wide  range  of  variation  in  form,  size,  sculpture,  etc.,  and  it  is  highly 
probable  that  individuals,  if  not  colonies,  with  more  striking  charac- 
teristics than  any  yet  collected,  will  sooner  or  later  be  discovered 
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BulimuluB  altematUB  Say. 

=  BuUmu8  alternatus  Say,  1830. 
4-  BuHmus  Schiedeanua  Pfr.,  1854. 
+  Bulimu8 patriarcha  W.  G.  B.,  1858. 
4-  Bulimua  marue  Albers,  1858. 
4-  Bulimut  mooreanus  Pfr.,  1868. 

The  last  four  names  which  have  been  given  to  this  exceedingly  vari- 
able form  I  regard  as  synonyms,  and  an  examination  of  the  ample 
material  in  the  national  collection  points  to  and  warrants  this  conclu- 
sion. I  am  under  the  impression  that  Mr.  Binney  is  now  of  this  opinion. 
Mr.  J.  A.  Singley,  of  Oiddings,  Texas,  and  Mr.  G.  T.  Simpson,  of  the 
National  Museum,  who  have  collected  large  numbers  of  these  so-called 
species  in  Texas  and  the  Indian  Territory,  consider  the  foregoing,  as 
well  as  B.  dealbatm  Say,  as  one  and  the  same  species.  I  am  not  pre- 
pared to  go  quite  so  far  at  the  present  moment ;  perhaps  further  com- 
parison and  study  may  lead  me  to  the  same  conclusion.  The  synonyms 
may  be  regarded  as  representing  varietal  aspects,  and  it  is  not  surpris- 
ing that  so  mutable  a  form  should  have  received  so  many  names.  The 
years  in  which  these  descriptions  were  published,  taken  from  Binney's 
Manual,*  have  been  given  for  the  convenience  of  students.  Distribu- 
tion: Indian  Territory,  Texas,  Louisiana,  Mexico. 

Dr.  Merriam's  collectors  have  found  it  in  the  following  places  in 
Texas:  Painted  Gave,  mouth  of  the  Pecos  River  (Mus.  No.  118386); 
Ck)m8tock  (Mus.  No.  118400),  near  Eagle  Pass  (Mus.  Nos.  120343, 
120344),  William  Lloyd ;  in  the  valley  of  the  Rio  Grand  e,  "at  Del  Rio, 
among  brush  on  high  ground  that  is  never  flooded  "  (Mus.  No.  118370) ; 
also  at  Langtry  (Mus.  No.  118368),  Vernon  Bailey. 

The  specimens  collected  by  Mr.  Bailey  at  Del  Rio  include  examples 
with  a  dull  chalk  white  and  others  with  a  smooth  porcelaueous  surface 
with  an  occasional  individual  faintly  colored  with  yellowish  brown  in 
obscure  irregular  longitudinal  bands.  The  color  of  the  aperture  varies 
from  nearly  white,  yellowish,  and  yellowish  brown  to  dark  chocolate. 
Borne  examples  are  robust,  others  elongated.  Some  approach  the 
form  to  which  Mr.  Binney  gave  the  name  patriarehiiSy  others  are  nearer 
to  dealbatua.  The  shells  vary  much  in  solidity,  some  being  thicker  and 
heavier  than  others.  In  most  instances  the  columella  is  simple  with- 
out a  wave,  subplait,  or  fold;  this  part  of  the  shell  being  straight,  while 
in  others  the  pillar  exhibits  a  partial  twist,  suggesting  a  fold  or  modi- 
fied plait.  The  umbilical  feature  is  also  variable,  being  more  open  in 
some  specimens  than  in  others.  The  deposit  of  callus  on  the  pillar  is 
sometimes  so  heavy  as  to  connect  the  edges  of  the  outer  lip  and  pro- 
dace  a  peristome.  In  some  the  incremental  lines  are  fine,  in  others 
coarse,  and  occasionally  a  specimen  is  met  with  that  is  partially  trav- 
ersed by  a  fine  grooved  line  parallel  to  and  just  below  the  suture.  The 
finest  examples  in  the  National  Museum  were  collected  at  Painted 
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Cave  by  Mr.  Lloyd,  and  are  of  nnusaal  size.    The  remarks  followiDg 
Mr.  Bailey's  Del  Bio  specimens  apply  equally  well  to  these. 

Holosplra  Roemeri  Pfr. 

Painted  Cave^  month  of  the  Pecos  River,  Texas.  (Mus.  No.  118388. )  Two  examplw ; 
also  in  the  Deyil's  River  region,  Texas,  a  single  specimen  (Mns.  No.  118393).  Wil- 
liam Lloyd. 

Number  of  whorls,  varying  from  thirteen  to  sixteen,  and  the  speci- 
mens also  show  some  difiference  in  robustness. 

Previously  reported  from  Texas  by  Mr.  W.  G.  Binney,  who  also 
notices  the  point  that  some  individuals  are  more  ventricose  than  others, 
and  that  the  number  of  whorls  varies  from  '<  twelve  to  fourteen." 

Holoapira  arizonensis  Stearns. 

Dos  Cabezas,  Arizona,  two  specimens  and  numerous  fragments  collected  by  V.  Bailey 
November,  1889  (Mus.  No.  104:J92). 

Described  in  the  Proceedings  of  the  United  States  National  Mnseomi 
pp.  208-11,  vol.  XIII,  Figs.  2,  3,  PI.  xv. 

Succinea  luteola  Gonid. 

Texas,  Painted  Cave,  mouth  of  the  Pecos  River,  William  Lloyd  (Mus.  No.  118391). 
Arizona,  near  Wilcox,  on  dry  alkuli  fiats,  November,  1881),  Vernon  Bailey  (Mdb. 
No.  118373). 

The  bleachen  aspect  resulting  from  these  alkaline  and  arid  stations  is 
also  seen  in  examples  of  Stcccinea  thatinhabitsandyreachesalougthesea- 
board  where  the  vegetation  is  sparse  and  its  substance  ligneous  rather 
than  succulent  and  more  saline  than  in  places  farther  from  the  sea. 

Succinea  avara  Say. 

Bridger's  Pass,  Wyoming,  "near  a  spring  in  the  ca&ou."  V.  Bailey  (Mas.  No. 
118483). 

Succinea  campestris  Say. 
Texas,  near  Sanderson,  William  Lloyd  (Mus.  No.  118363). 

Suborder  IIygrophila. 

Llmuaea  stagnalis  Linn. 

Nevada,  various  places. 

This  well  known  European  species,  like  its  congener  L.  palustm^ 
has  a  wide  distribution  in  North  America.  We  are  indebted  to  Mr. 
Bailey  for  specimens  from  the  East  Humboldt  Kiver  at  Elko,  Ne- 
vada (Mus.  No.  120910),  also  from  the  same  stream  near  Battle  Mountain, 
Nevada  (Mus.  No.  120909). 

Limnaea  palustris  MUU. 

Nevada,  Idaho,  California,  Arizona,  etc. 

The  exceedingly  wide  distribution  of  this  form  is  well  known.  It  may 
be  regarded  as  the  parent  stock  from  which  a  great  number  of  varieties 
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have  originated,  many  of  which  have  received  specific  names.  Mr. 
Biuney*  has  included  several  of  these  alleged  species  in  the  synonymy 
of  palustris  and  many  more  will  have  to  be  added  whenever  a  thorough 
revision  of  the  Limnwidce  and  related  groups  is  made.  Mr.  Binney  has 
also  given  several  figures  which  serve  to  show  the  variability  of  this 
protean  form,  but  as  many  more  would  hardly  represent  the  intermedi- 
ate aspects. 

The  commoner  West  American  variety  of  the  above  is  generally 
known  to  collectors  as  Limncea  Nuttalliana  Lea  (Mus.  No.  104095).  It 
was  found  in  great  abundance  in  Walker  Lake,  San  Francisco  Moun- 
tain, Arizona  Territory,  by  Dr.  Merriam  in  1889.  This  lake  occupies 
the  crater  cavity  or  basin  of  an  extinct  or  passive  volcano,  and  the  ele- 
vation of  the  lake  is  about  8,250  feet  above  the  sea  level.  Mr.  Bailey 
collected  palmtris  in  the  Uintah  Mountains  (Mus.  No.  118376),  where 
he  detected  it  *^ in  a  creek  at  an  elevation  of  10,000  feet." 

A  single  low-spired  and  rather  ventricose  example  of  this  species, 
close  to  specimens  from  southern  Utah  collected  by  Dr.  Yarrow  (Mus. 
No.  47770),  and  quite  black  and  malleated,  like  specimens  from  lone 
Valley,  California,  collected  by  0.  D.  Voy  (Mus.  No.  47690),  was  found 
by  Dr.  Merriam's  collectors  in  Saw-tooth  Lake,  Idaho,  in  September, 
1890.  One  example  exhibits  a  serial  regularity  in  the  :nalleation  sug- 
gestive of  rude  obsolete  spiral  ribbing,  stronger  on  the  basal  whorl 
(Mns.  No.  120354). 

Several  living  examples,  dwarfed  but  apparently  mature,  were  also 
collected  in  Salmon  River  near  Ghallis,  Idaho,  by  Merriam  and  Bailey 
(Mns.  No.  120356).  They  are  all  of  a  dark  amber  color  and  quite  uni- 
form in  size.  The  more  ventricose  individuals  approach  closely  to  cer- 
tain specimens  of  X.  Adelince  Tryon,  and  are,  save  in  color,  like  the 
examples  of  X.  palustris  collected  by  Mr.  Dall  some  years  ago  at  Bay 
View,  near  San  Francisco  (Mns.  No.  43321).  Mr.  Vernon  Bailey  col- 
lected several  specimens  in  Nevada,  in  East  Humboldt  Biver  near  Elko 
(Mas.  No.  120912) ;  also  in  the  same  stream  near  Battle  Mountain  (Mus. 
No.  120911). 

Mr.  Dall  has  recently  collected  an  interesting  variety  of  this  species 
in  the  irrigation  ditches  near  Ilot  Springs,  in  Honey  Lake  Valley,  Las- 
sen County,  California,  which  is  within  the  area  of  the  extinct  Tertiary 
LakeLahoutan  (Mus.  No.  118561).  Mr.  Dall's  shells  exhibit  a  most 
delicate  sculpture,  composed  of  very  fine  and  close  set  incremental  lines 
crossed  by  transverse  and  somewhat  waved  and  slightly  incised  grooves, 
much  resembling  the  delicate  sculpture  of  some  of  the  Mexican  Glan- 
dinas.  This  peculiar  sculpture  is  not  infrequent  in  other  species  of 
lAmncea;  notably  in  L.  lepida  Gould,  X.  ampla  Mighels,  X.  Sumassi 
Baird,  and  occasionally  in  L.  columella  Say,  L,  caperata  Say,  and  L. 
lanceata  Gould,  and  sometimes  most  likely  in  other  species  of  the  group. 
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Limnsea  lepida  Gonld. 

Idaho,  Salmon  Kiver,  uear  ChaUis,  September,  1890  (Muh.  No.  120351).    Memman 
and  Bailey. 

A  single  example,  distinctly  characteristic,  as  seen  at  once  by  a  com- 
parison with  the  type  (Mas.  No.  5541)  in  the  national  collection  from 
Oregon. 

The  form,  to  which  Lea's  name  Nuttalliana  is  nsnally  attached,  and 
which  Is  so  abundant  on  the  west  coast  in  Galifornia  and  the  other 
Pacific  States,  and  which  frequently  attains  a  large  size,  is  really  a 
maximum  aspect  of  Gould's  lepida^  and  is  specially  noticeable  for  the 
expanded  or  efinse  aperture.  As  Lea's  name  has  priority  of  6  years, 
it  may  be  more  proper  to  say  that  Gould's  lepida  is  a  local  and  varietal 
form  of  Nuttalliana.  Without  extending  this  comment  further  as  to 
the  relationship  of  these  with  palustris,  the  main  difference  as  between 
typical  lepida  and  Nuttalliana  is  the  more  sturdy  aspect  and  flaring 
mouth  of  the  latter;  as  to  where  Nuttalliana  leaves  off  and  palu^tris 
begins  it  would  be  inconvenient  to  demonstrate  at  this  time.  Mr.  Bin* 
ney  has  included  Iiea's  species  in  his  synonymy  of  palustris^  and  I  do 
not  hesitate  to  concur  in  this  arrangement. 

Linmeea  Adelinae  Tryon. 

Idaho,  Salmon  River,  near  Challis,  Septemher,  1890.    Merriam  and  Bailey.    (Mob. 
No.  120353.) 

Two  examples  hardly  mature  of  the  form  to  which  Tryon  gave  the 
above  name  and  agreeing  with  the  types  from  uear  San  Francisco, 
California  (Mus.  No.  24879). 

Planorbis  txivolvis  Say,  var. 

Nevada,  East  Hnmholdt  River,  near  Battle  Monutain  (Mns.  No.  120915),  Elko  from 
the  same  stream  (Mas.  No.  120916).    Vernon  Bailey. 

A  few  examples  of  the  above,  approaching  the  corpulentus  aspect, 
with  sharply  defined  incremental  sculpture,  were  obtained  at  the  above 
localities. 

Planorbis  trivolvis  Say,  var. 

=  P.  plexata  Ingersoll. 
Idaho,  Saw  Tooth  Lake,  October,  1890  (Mus.  No.  120348),  Merriam  &  Bailey. 

The  varietal  aspect  is  exhibited  in  the  distorted  twist  in  the  coil  of 
the  earlier  whorls.  This  distortion,  which  is  shown  by  all  the  exam- 
ples, eight  in  number,  does  not  continue  to  or  affect  the  shape  of  the 
aperture,  for,  curiously  enough,  the  animal,  as  maturity  approaches, 
gets  back,  if  I  may  use  the  expression,  to  the  ordinary  or  symmetrical 
plane  of  coil. 

Planorbis  tumens  Cpr. 
Arizona  Territory,  at  Phoenix  (Mns.  No.  103623),  Mr.  Bailey. 

This  species,  described  from  Mazatlan  specimens,  suggests  the  more 
southern  texture  and  general  facies  of  PlanorbiSy  and  recalls  P.  tumi- 
du8  Pfr.,  so  abundant  in  Guatemala  and  Nicaragua^^  ^  GooqIc 
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PlanorbiB  tninidus  Pfr. 
Texas,  Devil's  River,  several  examples  (Mas.  No.  118396),  William  Lloyd. 

Planorbis  liebmaul  Dkr. 
Texas,  Devil's  River,  one  specimen  (Mas.  No.  118398),  William  Lloyd. 
PlanorbiB  (Oyraulua)  parvus  Say. 

Arizona,  Walker's  Lake  (Mas.  No.  103625),  Dr.  C.  Hart  Morriam ;  Devil's  River 
(Mas.  No.  118307),  W.  Lloyd. 

A  single  example  of  this  characteristic  species  was  found  among 
the  nameroas  specimens  of  Linncea  nuttalliana  collected  by  Dr.  Mer- 
riam  in  the  crater  bowl  of  Walker  Lake,  San  Francisco  Moantain, 
daring  his  biological  exploration  of  the  region  in  1889.  The  national 
collection  also  contains  examples  from  this  territory,  collected  by  Dr. 
Edward  Palmer,  and  General  Oarlton  collected  it  on  the  Colorado 
Desert,  Oalifornia,  where  also  I  detected  it  near  Indio  and  at  other  places 
along  the  line  of  the  Sonthern  Pacific  Railroad,  in  1884. 

Physa  heterotttropha  Say. 

Arizona  Territory,  at  PIkbdiz  (Mas.  No.  100851);  Magdalena,  Northwest  Mexico  (No. 
10362-2);  Idaho,  Birch  Creek  (No.  120347);  Nevada,  East  Humboldt  River  (Mas. 
Nos.  130907  and  120908),  Vernon  Bailey. 

Several  examples,  for  the  most  part  immatare,  were  obtained  at 
PhoBnix  by  Mr.  Bailey,  who  detected  them  in  an  irrigation  ditch  <<  among 
moss."    The  Mexican  examples  were  also  fonnd  in  a  similar  situation. 

In  the  conrse  of  its  southerly  distribution  this  widely  diffused  form 
has  been  the  recipient  of  many  specific  names,  apparently  induced  more 
by  the  occult  influence  of  politico-geographical  lines  upon  the  describer 
than  any  special  differential  facies  of  the  shells  themselves. 

From  other  southerly  regions  the  Museum  series  indicates  the  follow- 
ing localities:  Hot  Springs,  Lower  California  (No.  47753),  U.  &  0.  K. 
Orcutt,  March,  1882 ;  Mexico,  Puebla,  Puebla  ,*  and  Mizantla,  Vera Oruz, 
Mexican  Geographical  Commission. 

The  Nevada  specimens  collected  by  Mr.  Bailey  (No.  120907)  were  from 
Elko.  Of  these  there  are  several  examples,  some  of  which  approach 
the  form  named  ampullacea  by  Dr.  Oould.  The  specific  name  hetero- 
siropha  was  published  by  Say  in  1817  under  lAmncea.  Subsequently,  in 
1821,  P.  gyrina  was  described  and  published. 

A  large  series  demonstrates  that  these  alleged  species  interblend  and 
merge  the  one  into  the  other,  so  that  the  application  of  one  of  these 
names  more  than  the  other  is  altogether  arbitrary  or  capricious;  but  as 
^leterostropha  has  four  years'  priority  over  gyrina^  the  former  name  must 
supersede  and  include  the  latter,  as  well  as  a  great  many  other  specific 
names  at  present  in  use,  whenever  a  revision  of  this  group  is  made. 

Physa  gyrina  Say. 
Texas,  Pecos  Riyer,  near  Painted  Cave  (Mas.  No.  118387).    WiUiam  Lloyd. 

Three  fresh  and  perfect  specimens. 
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Physa  OBCiilaiiB  Haiti. 

Arizona,  Devil's  River  (Mas.  No.  118395;,  William  Lloyd;  Del  Rio,  Rio  Grande  Valley 
(Mu8.  No.  118375),  Vernon  Bailey. 

Order  PROSOBEANOHIATA. 

Suborder  Peotenibranchiata. 

Section  T^nioglossa. 
Fluminicola  nuttalliana  Lea. 
Idaho,  Salmon  River,  near  ChalliB(Mu8.No.  120352),  Merriam  &  Bailey. 

Suborder  Scutibranchiata. 

Section  Rhipidoglossa. 

Helicina  orbicnlata  Say. 

Painted  Cave,  month  of  the  Pocos  River,  Texas,  William  Lloyd.    Two  specimens 
(Mus.  No.  118380).  ♦ 

The  extensive  series  iu  the  national  collection  indicates  the  wide  dis- 
tribution of  this  species.  From  the  northerly  line  of  Indian  Territory 
(G.  T.  Simpson)  and  middle  Tennessee  it  extends  through  Arkansas  and 
Texas,  Mississippi  and  Louisiana,  to  the  shores  of  the  Gulf  of  Mexico 
at  Oal veston,  Indianola,  and  elsewhere;  also  as  far  south  as  Tamaulipas, 
in  Mexico;  in  Georgia,  on  the  Atlantic  coast;  thence  southward  to 
Florida,  where  it  has  been  detected  by  myself  and  others  at  varions 
places.  I  found  it  under  a  cedar  log  between  Tampa  City  and  Rocky 
Point  in  February,  1869. 

Class  PELECYPODA. 

Order  TETRABRANCHIA. 

Suborder  Submytilacea. 

Unio  coloradoensis  Lea. 

Month  of  the  Pecos  River,  a  single  right  valve  of  a  half-grown  individual.    William 
Lloyd. 

Unio  tampicoensifl  Lea. 

Mouth  of  the  Rio  Pecos,  two  left  valves,  adult,  were  ohtalned  hy  Mr.  Lloyd. 

Unio  Pope!  Lea. 

Devil's  River,  Texas  (Mns.  No.  118394) ;  also  Rio  Salado,  near  Leon,  Mexico  (Mns.  No. 
120920),  William  Lloyd. 

A  fresh  specimen  of  this  rare  species  was  found  as  above  by  Mr.  Lloyd. 
The  late  Dr.  Lea  described  it  from  specimens  collected  by  Berlandier  in 
the  Devil's  River  several  years  ago,  and  the  Lea  collection  in  the  National 
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Mnseam  (No.  85895)  also  contains  specimens  from  the  Bio  Salado,  New- 
Mexico,  collected  by  Lieutenant  Beale.  It  varies  in  color  externally 
Irom  blackish  brown  to  olivaceous  green,  with  hints  of  radiating  mark- 
ings of  lighter  shade.  The  nacre  is  notably  iridescent,  lustrons,  and 
translucent  in  Lloyd's  Devil's  Biver  specimen. 

Unio  umbroflus  Lea. 

Mexico,  iu  the  Rio  Salodo,  near  Leon,  January,  1891,  William  Lloyd  (Mus.  No.  20919). 

A  single  large,  heavy  example,  exceeding  in  size  and  weight  the  largest 
in  the  Lea  collection.  Dr.  Lea's  specimens  were  from  the  Medellin  Biver, 
Mexico. 

Unio  camptodon  Say. 

—  U,  manuhxui  Gonld. 
=  U,  aymmetricns  Lea. 
-\-U.jamesianug  Lea. 

Texas,  Soas  Creek,  Loe  dos  Ilermanos,  November,  1890,  William  Lloyd  (Mas.  No. 
120921). 

In  the  three  examples  collected  by  Mr.  Lloyd  we  have  the  aspect  of 
camptodon  to  which  Mr.  Lea  gave  the  name  symmetricus.  Of  the  four 
specific  names,  Mr.  Say's  has  priority;  as  to  the  propriety  of  regarding 
the  others  as  synonyms,  there  is  no  question  in  the  face  of  a  comparison 
of  the  specimens  in  the  national  collection. 

A  varietal  position  is  the  utmost  that  can  be  conceded  to  these  so- 
called  species.  The  distribution  of  the  form  or  forms  of  camptodon  is 
principally  southern.  Without  presenting  iu  this  place  an  exhaustive 
exhibit  of  localities  as  shown  by  the  material  in  the  national  collection, 
it  is  sufficient  to  state  that  the  first,  camptodon^  has  been  collected  and 
credited  to  southern  Illinois,  in  the  north.  Say  described  it  from  New 
Orleans,  Louisiana;  Gould's  manubius^  to  Ghihuahna,  Mexico;  Lea's 
iymm€trictt«,  to  Ked  Biver,  Louisiana;  and  the  same  author's  Jamesi- 
anusj  to  Jackson,  Mississippi. 

Margaxltana  margaritifera  Linn. 

Keyftda,  East  Hnmboldt  River,   October,  1890,  Vernon  Bailey  (Mus.  No.  120349); 
California,  Plumas  County,  W.  H.  Dall  (Mns.  No.  1185.'>y). 

A  single  example,  with  nacre  bluish  to  reddish  purple,  collected  by 
Mr.  Bailey.  Mr.  Dall  collected  specimens  iu  the  Sierra  Nevada,  near 
Devil's  Corral,  Plumas  County,  California,  at  an  elevation  of  6,200 
feet  above  the  sea.    The  nacre  a  dull  purple. 

It  is  interesting  to  note  the  hypsometrical  distribution  of  this  wide- 
spread form  which  is  found  geographically  diffused  over  the  north- 
ernmost x)ortions  of  the  three  continents,  Europe,  America,  and  Asia. 
It  reaches  an  altitude  higher  than  any  of  the  tooth-hinged  freshwater 
mnssels,  and  in  this  feature  of  its  distribution  equals  a  few  of  the 
Anodons.  Mr.  Ball's  specimens,  I  am  inclined  to  believe,  are  from  a 
greater  altitude  than  heretofore  reported. 
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Anodonta  Nuttalliana  Lea. 

4-  ^.  WahlumatenHs  Loa. 
-{-  A.  Oregonensis  Lea. 
-|-  A,  Califomiensvi  Lea. 

Nameroas  examples,  generally  odd  valves  of  dead  shells,  inclading 
the  two  varieties  which  correspond  to  Dr.  Lea's  types  of  his  J^uitoUtaxa 
and  Californiensisj  were  obtained  in  the  East  Humboldt  River,  near 
Battle  Mountain  (Mas.  No.  120906),  also  from  the  same  stream  at  Elko, 
Nevada  (Mus.  No.  120905),  by  Mr.  Bailey.  The  forms  OregonensiSj  in 
which  the  dorsal  wing  is  the  least  developed,  and  WahlatnatensiSj  vhich 
exhibits  this  feature  conspicuously,  were  not  distinctly  represented  in 
the  lots  from  these  places,  in  the  mature  form,  though  in  certain  valves 
the  earlier  zones  of  growth  indicate  the  outlines  which  characterize  the 
varieties  of  Nuttalliana  to  which  Dr.  Lea  applied  these  last  two  nameSi 

Anodonta  imbecilis  Say. 
Devil's  River,  Texas,  William  Lloyd  (Mas.  No.  118399). 

Several  examples  of  this  delicate  species,  so  like  varieties  of  the  Enro- 
pean  anatina  as  to  be  difficult  of  separation,  were  found  as  above  by 
Mr.  Lloyd.  A.  anatma  is  otherwise  represented  elsewhere  in  North 
America  by  A.  fluviatilis  and  other  alleged  species. 

Sub-order  Gonohacea. 

Sphaerium  dentatum  Hald. 

Nevada,  East  Humboldt  River,  at  Elko  (Mas.  No.  120913),  and  near  Battle  Momi- 
tain,  in  the  same  Rtroam  (Mus.  No.  120914),  Vernon  Bailey. 

Pisidium  ocddentale  Newc. 

Bridger's  Pass,  Wyoming,  'Mn  a  spring  in   oallon,"    Vernon    Bailey    (Mas.   No. 
118482). 
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RELATIONS  OF   TEMPERATURE   TO   VERTEBRiE   AMONG  FISHES. 

BY 

David  Starr  Jordan, 

President  of  Leland  Stanford ,  Jr. ,  University. 

It  has  been  known  for  many  years  that  in  certain  groups  of  fishes  the 
northern  or  cold-water  representatives  have  a  larger  naniber  of  verte- 
bras than  those  members  which  are  found  in  tropical  regions.  To  this 
generalization,  first  formulated  by  Dr.  Gill  in  1863,  we  may  add  cer- 
tain others  which  have  been  more  or  less  fully  appreciated  by  ichthyol- 
ogists, but  which  for  the  most  part  have  never  received  formal  state- 
ment. In  groups  containing  fresh  water  and  marine  members,  the 
fresh-water  forms  have  in  general  more  vertebrao  than  those  found  in 
the  sea.  The  fishes  inhabiting  the  depths  of  the  sea  have  more  verte- 
brae than  their  relatives  living  near  the  shore.  In  free-swimmiug  pela- 
gic fishes  the  number  of  vertebra3  is  also  greater  than  in  the  related 
Bhore  fishes  of  the  same  regions.  The  fishes  of  the  earlier  geological 
periods  have  for  the  most  part  numerous  vertebric,  and  those  fishes 
with  the  low  numbers  (24  to  26)  found  in  the  specialized  spiny-rayed 
fishes  appear  only  in  comparatively  recent  times.  In  the  same  connec- 
tion we  may  also  bear  in  mind  the  fact  that  those  types  of  fishes  (soft- 
rayed  and  anacanthine)  which  are  properly  characterized  by  increased 
numbers  of  vertebrsB  predominate  in  the  fresh  waters,  the  deep  seas, 
and  in  Arctic  and  Antarctic  regions.  On  the  other  hand  the  spiny- 
rayed*  fishes  are  in  the  tropics  largely  in  the  majority. 


*  For  the  purpose  of  the  present  discussion,  we  may  regard  the  ordinary  fishes,  ex- 
clnsive  of  sharks,  ganoids,  eels,  and  other  primitive  or  aberrant  types  as  forming 
three  categories :  (1)  The  soft-rayed  or  Physostomons  fishes,  with  no  true  spines  in 
the  fins,  with  an  open  duct  to  the  air-bladder,  the  ventral  fins  abdominal  (the  pelvis 
heiog  attached  only  by  the  flesh  and  remote  from  the  shoulder-girdle),  cycloid 
scales,  etc.  (2)  The  spiny-rayed  or  Acanthopterygian  fishes,  having  usually  spines 
in  the  dorsal  and  other  fins,  no  duct  to  the  air-bladder,  the  skeleton  firm,  the  ven- 
trals  attached  by  the  pelvis  to  the  shoulder-girdle,  the  shoulder-girdle  joined  to  the 
skull,  and  the  scales  nsnally  ctenoid  or  otherwise  peculiar.  The  vertebras  among 
spiny-rayed  fishes  are  larger,  and  therefore  generally  fewer  in  number,  and  their 
appendages  (shoulder-girdle,  gill  arches,  ribs,  interspinal  bones,  etc.)  are  more 
specialized.  The  spiny-rayed  fishes  are  usually  regarded  as  the  most  specialized  or 
"highest"  in  the  scale  of  development.  The  question  of  whether,  on  the  whole, 
they  are  "higher"  or  "lower"  as  compared  with  sharks  and  other  primitive  types 
is  ambigaons,  because  various  ideas  are  associated  with  these  words  "  high  "  or 
Proceedings  If ationalMaseum,  Vol.  XIV— No.  845. 
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In  the  present  paper,  I  wish  to  consider  the  extent  to  which  these 
statements  are  true  and  to  suggest  a  line  of  explanation  which  cover 
all  these  generalizations  alike. 

STATEMENT  OF  THEORY. 

For  the  purpose  of  this  discussion  we  may  assume  the  derivation  of 
species  by  means  of  the  various  influences  and  processes,  for  which, 
without  special  analysis,  we  may  use  the  term  '^natural  selection." 

By  the  influence  of  natural  selection,  the  spiny-rayed  flsh,  so  char- 
acteristic of  the  present  geological  era,  has  diverged  from  its  soft- 
rayed  ancestry. 

The  influences  which  have  produced  the  spiny-rayed  fish  have  been 
most  active  in  the  tropical  seas.  It  is  there  that  "natural  selection" 
18  most  potent,  so  far  as  fishes  are  concerned.  The  influence  of  cold, 
darkness,  monotony,  and  restriction  is  to  limit  the  direct  struggle  for 
existence,  and  therefore  to  limit  the  resultant  changes.  In  general 
the  external  conditions  most  favorable  to  fish  life  are  to  be  found  in  the 
tropical  seas,  among  rocks  and  along  the  coral  reefs  near  the  shore. 
Here  is  the  center  of  corai)etitiou.  From  conditions  otherwise  favor- 
able to  be  found  in  Arctic  regions,  the  majority  of  competitors  are  ex- 
cluded by  their  inability  to  bear  the  cold.  In  the  tropics  is  found  the 
greatest  variety  in  surroundings,  and  therefore  the  greatest  variety 
in  the  possible  adjustments  of  series  of  individuals  to  correspond  with 
these  surroundings. 

The  struggle  for  existence  in  the  tropics  is  a  struggle  between  fish 
and  flsh,  and  among  the  individuals  of  a  very  great  number  of  species, 
each  one  acquiring  its  own  peculiar  points  of  advantage.  No  form  is 
excluded  from  competition,  No  competitor  is  handicapped  by  loss  of 
strength  on  account  of  cold,  darkness,  foul  water,  or  any  condition 
adverse  to  flsh  life.  | 

The  influences  which  serve  as  a  whole  to  make  a  flsh  more  intensely 
and  compactly  a  flsh,  and  which  tend  to  rid  it  of  every  character  and      ] 
every  organ  not  needed  in  flsh  life,  should  be  most  effective  along  the 
rocks  and  shores  of  the  tropics. 

For  this  process  of  intensification  of  fish-like  characters,  which  finds 
its  culmination  in  certain  specialized  spiny  rayed*  fishes  of  the  coral 
reefs,  we  may  conveniently  use  the  term  **  Ichthyizatiou." 

"  low."  It  is  certain,  however,  that  the  spiny-rayed  iiBhes  deviate  farthest  from  the 
primitive  stock,  and  that  the  qaalities  that  distinguish  fishes  as  a  group  are  most 
intensified.  In  other  words,  it  is  in  the  spiny-rayed  fishes  that  the  process  of  **  ichthy- 
izatiou" or  fish-forming  has  gone  farthest.  A  third  category  would  comprise  the 
Anacanthines  (cods,  flonnders,  etc.),  fishes  anatomically  similar  to  the  spiny-rayed 
forms,  but  without  spines  to  their  fins,  with  weaker  skeletons  and  smaller  and  more 
nnmerons  yertebrae.  They  are  **  degenerate  "  or  more  '*  generalized  "  offshoots  from 
the  spiny-rayed  types,  as  the  eels  are  from  some  soft-rayed  type. 

•The  Parrot-fishes  (Scaridce),  Trigger-fishes  {Bali$tid<B)t  Angel-fishes  (duBiotum- 
tidce),  etc. 
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If  "ichthyization''  is  in  some  degree  a  result  of  conditions  found  in 
the  tropics,  we  may  expect  to  find  a  less  degree  of  specialization  in  the 
restricted  and  often  unfavorable  conditions  which  prevail  in  the  fresh 
waters,  in  the  cold  and  exclusion  of  the  Polar  Seas,  and  especially  in 
the  monotony,  darkness,  and  cold  of  the  oceanic  abysses  where  light 
can  not  penetrate  and  where  the  temperature  scarcely  rises  above  the 
freezing  point. 

An  important  factor  in  <<  ichthyization  "  is  the  reduction  of  the  num- 
ber of  segments  or  vertebne,  and  a  proportionate  increase  in  the  size  and 
complexity  of  the  individual  segment  and  its  appendages. 

If  the  causes  producing  this  change  are  still  in  operation,  we  should 
naturally  expect  that  in  cold  water,  deep  water,  dark  water,  fresh 
waters,  and  in  the  waters  of  a  past  geological  epoch  the  process  would 
be  less  complete  and  the  numbers  of  vertebrae  would  be  larger. 

And  this,  in  a  general  way,  is  precisely  what  we  find  in  the  examina- 
tion of  skeletons  of  a  large  series  of  fishes. 

If  this  view  is  correct,  we  have  a  possible  theory  of  the  reduction  in 
nambers  of  vertebraB  as  we  approach  the  equator.  It  should,  moreover, 
not  surprise  us  to  encounter  various  modifications  and  exceptions,  for 
we  know  little  of  the  habits  and  scarcely  anything  of  the  past  history 
of  great  numbers  of  species.  The  present  characters  of  species  may 
depend  on  occurrences  in  the  past  concerning  which  even  guesses  are 
impossible. 

HISTORICAL   SKETCH. 

GUntheTj  1863. — The  earliest  observation  on  record  in  reference  to 
the  subject  in  question  was  made  by  Dr.  Albert  Giinther.  He  noted 
that  among  the  Labridce^  the  species  of  temperate  waters  had  more  ver- 
tebrae than  those  of  the  tropics.    He  says :  * 

In  those  genera  of  Xa&ruia;  wliiob  are  composed  entirely  or  for  tbe  greater  part  of 
tropical  species  the  vertebral  colnmn  is  composed  of  twenty-four  vertebra),  whilst 
those  which  are  chiefly  confined  to  tbe  temperate  seas  of  tbe  northern  and  sontbern 
Jiemispheree  have  that  number  increased  in  tbe  abdominal  and  caudal  portions. 

Qill^  1863. — Shortly  after,  in  a  review  of  Dr.  Giiuther's  work  on  the 
Iiabroids,t  Dr.  Theodore  Gill  showed  that  this  generalization  was  not 
confined  to  the  Labroids  alone,  but  that  <<  it  may  also  be  extended  to 
other  families.  •  *  •  This  generalization  is  applicable  to  the  rep- 
resentatives of  Acanthopterygian  |  families  generally,  and  can  be  con- 
sidered in  connection  with  the  predominance  of  true  Malacopterygiau§ 
fishes  in  northern  waters,  fishes  in  which  the  increase  in  the  number 
of  vertebrae  is  a  normal  feature.^' 

(Tt'W,  1864. — Later, II  Dr.  Gill  remarked  that  the  increase  in  the  num- 

*  Catalogue  of  tbe  Fishes  of  tbe  British  Museum,  vol.  i  v,  p.  65. 
t  On  the  Labroids  of  the  Western  Coast  of  North  America,  Proo.  Ac.  Nat.  Sc,  Phila., 
1863,  p.  221. 
X  Spiny-rayed. 

$  Soft-rayed ;  here  including  the  Anacanthine  fishes. 
I  Proceedings  Academy  Natural  Science,  Fbila.,  1864, 147.  ^  ^ 
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ber  of  vertebrae  of  SehasteSy  a  genus  pecaliar  to  the  northern  seas, 
aiibrds  an  excellent  example  of  the  truth  of  the  generalization  claiming 
an  increased  number  of  vertebr®  for  the  cold-water  representatives  of 
Acanthopterygians. 

Jordan^  1886. — In  1886,  in  a  paper  before  the  Indiana  Academy  of 
Sciences,'*  the  present  writer  showed  that  in  very  many  families  the 
number  of  vertebrse  decreases  as  we  approach  the  tropics.  So  constant 
is  this  relation  that  it  was  thought  that  it  might  almost  be  termed  a 
law.  The  writer  could  however  suggest  no  adequate  cause  by  the  oper* 
ation  of  which  such  changes  are  brought  about. 

Jordan  and  OosSj  1889. — In  a  study  of  the  flounders,  in  1889,t  a  taUe 
was  given  showing  the  numbers  of  vertebra)  in  the  different  species. 
From  this  table  it  was  made  evident  that  in  that  group  of  floundersj 
which  includes  the  halibut  and  its  rel^};ives,  the  Arctic  genera  §  hare 
from  49  to  50  vertebrae.  The  northern  genera  ||  have  from  43  to  45,  the 
members  of  a  large  semitropical  genus  ^  of  wide  range  have  35  to  41, 
while  the  tropical  forms  ••  have  from  35  to  37. 

In  the  group  of  turbots  ft  and  whiffs  none  of  the  species  really  belong 
to  the  northern  fauna,  and  the  range  in  numbers  is  from  35  to  43.  The 
highest  number,  43,]:|  is  found  in  a  deep  water  species,  and  the  next,  41 
and  40,§§  in  species  which  extend  their  range  well  toward  the  north. 

Among  the  plaices,  which  are  all||||  northern,  the  numbers  range  from 
35  to  65,  the  higher  numbers,  52, 58, 65,  being  found  in  species^5{  which 
inhabit  considerable  depths  in  the  Arctic  Seas.  The  lowest  numbers  ••• 
(35)  belong  to  shore  species  which  range  well  to  the  south. 

Concerning  this  matter,  Jordan  and  Goss  remark : 

It  has  already  been  noticed  by  Dr.  Giitither  and  others  that  in  certain  groups  of 
fishes  northern  representatives  have  the  number  of  their  vertebrae  increased.  Is  bo 
group  is  this  more  striking  than  in  the  flounders. 

out,  1889. — In  a  review  ttt  of  the  paper  above  mentioned,  Dr.  Gill  con- 
siders in  detail  the  condition  of  our  knowledge  of  this  subject,  quotiDg 
from  the  various  papers  mentioned  above,  and  claiming  very  proi)erIy 
that  the  first  statement  of  this  generalization  belonged  to  himself  rather 
than  to  Dr.  Gttnther. 

Dr.  Gill  further  adds : 

The  case  of  the  Sebastines  became  still  more  striking  when  Messrs.  Jordan  and  Gil- 
bert discovered  that  the  number  of  vertebne  in  the  species  of  Sebcutichthifa  and/Ssfta*- 

*  Still  unpublished. 

t  A  Review  of  the  Flounders  and  Soles  (PleuronecUdcB)  of  America  and  Europe,  by 
David  S.  Jordan  and  David  K.  Goss. 
t  Hippoglossince.        $  Hippoglosaus  and  Atheresihes, 
II  Hippoglossoides,  Lyopeettaf  and  Eopaeita.        H  Paralichthys, 
**  XystreurySy  Ancylojjsetta,  etc.         W  PsetUnw. 

U  Afonolene  seaailicauda,      ^^  Lepidarhomhus  whiff-jagonia  and  Cilharichthys  aerdidma' 
nil  Pleuronectino'.         If  If  Olifptocephabis  and  Aficrostomiia. 
*••  Plaiichthya  aiellatuSy  Hypsopsetta  guftulata. 
ttt  Proceedings  of  the  U.  8.  National  Museum,  1888,  p.G04. 
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todM,  geDera  intermedii^e  between  the  northern  SehaBtes  and  the  tropical  and  sabtrop- 
ical  repreaentatives  of  the  family  of  Soorpcpnidce,  was  also  intermediate. 

Bat  while  claiming  the  generalization  that  there  is  a  correlation  between  the  increase 
of  vertebras  and  the  increase  of  latitude  among  fishes,  I  would  not  assign  it  an  undue 
value  or  claim  for  it  the  dignity  of  a  law.  It  is  simply  the  expression  of  a  fact  which 
has  no  cause  for  its  being  now  known.  It  may  be  added  that  this  generalization  is 
true  only  in  a  general  sense. 

Jordan^  1891. — In  another  paper*  the  present  writer  has  said : 

This  increase  in  the  number  of  vertebrse  in  northern  forms  has  been  used  as  a  basis 
of  classification  of  the  Plenronectidce  by  Jordan  and  Qoss,  of  the  Soarpatnido!  by  Jordan 
and  Gilbert,  and  it  will  doubtless  prove  to  have  a  high  value  in  the  subdivision  of 
other  families  which  have  representatives  in  different  zones.  The  cause  of  this  pecul- 
iarity of  fishes  of  cold  waters  is  still  obscure.  Probably  the  reduction  in  number  of 
segments  Is  a  result  of  the  specialization  of  structure  Incident  to  the  sharper  compe- 
tition of  the  tropical  waters,  where  the  outside  conditions  of  life  are  very  favorable 
for  fishes,  but  the  struggle  of  species  against  species  is  most  severe. 

In  this  paper  is  given  a  table  which  shows  that  in  the  genera  of  La- 
bridcei  inhabiting  northern  Europe  and  the  New  England  waters  there 
are  38  to  41  vertebrae,  in  the  Mediterranean  forms  |  30  to  33,  in  certain 
sabtropical  genera  §  27  to  29,  while  in  those  Ldbroids  which  chiefly 
abound  about  the  coral  reefs  ||  the  number  is  from  23  to  25. 

Jordandt  Eigenmannj  1891.U — In  a  recent  paper  on  the  /Serrantd^  (sea- 
bass  and  groupers)  it  is  stated  that  the  group  as  a  whole  belongs  to  the 
tropical  seas,  and  that  it  differs  from  the  related  fresh-water  family  of 
Percidce  by  the  much  smaller  number  of  vertebrsB,  usually  24,  which  is  the 
number  most  common  among  spiny  rayed  fishes.  Among  the  SerranidWj 
however,  two  genera  form  exceptions  to  the  general  rule.  One  of 
these,**  with  35  vertebrsB,  occurs  in  the  rivers  of  China,  the  other,tt 
with  36  vertebrae,  in  the  mountain  streams  of  Chili  and  Patagonia.  In 
these  two  genera  the  numbers  are  materially  increased,  as  would  be  ex- 
I)ected  if  the  rule  is  to  hold  good.  There  are,  however, other  SerranidcBj 
more  or  less  perfectly  confined  to  the  fresh  waters,  and  yet  retaining  the 
normal  number  of  vertebrae.  These  are  perhaps  comparatively  recent 
immigrants  from  the  sea.  In  evidence  of  this  is  the  fact  that  among 
these  forms  there  is  a  perfect  gradation  in  habits  from  the  strictly  ma- 
rine,||  through  migratory§§  and  brackish-water  speciesHH  to  those  con- 
fined to  the  rivers  and  lakes.^^ 

So  far  as  I  know,  the  above  record  includes  all  the  references  to  this 
subject  yet  made  in  icbthyological  literature.  We  may  now  examine 
the  facts  in  detail. 

*  Beview  of  the  Labroid  Fishes  of  America  and  Europe,  p.  2. 
t  Ldbru8,  AcantholabruSf  Ctenolahru8f  Hiatula. 
t  Chiefly  belonginf;  to  Symphodua,        $  LacknolaimuSf  Harpe^  etc. 
H  Searus,  Sparisoma,  Xyi*ichihy9f  Juli$f  Thala88o*%at  etc. 

IT  A  Beview  of  the  Genera  and  Species  of  Serranidce  fonnd  in  the  waters  of  America 
and  Europe,  by  David  S.  Jordan  and  Carl  H.  Eigenmann. 
•*  Lateolabrax.  tt  Percichthys, 

U  Dioentrarchus  punctatus,  $ }  Roccus  Uneatu8. 

Ql  Movant  americana,  H  If  Boccua  chrysopa,  ^ 
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NUMBERS  OF  VERTEBRA. 
GANOID  FISHES. 

It  may  be  taken  for  granted  that  the  ancestry  of  the  various  modern 
types  of  bony  fishes  is  to  be  songht  among  the  Ganoids.  All  the  fossil 
forms  in  this  gronp  have  a  notably  large  number  of  vertebras.  The 
few  now  living  are  nearly  all  freshwater  fishes,  and  among  these,  so 
far  as  known,  the  numbers  range  from  65  to  110.* 

SOFT-RAYED  FISUES. 

Among  the  Teleostei  or  bony  fishes,  those  which  first  appear  in  geo- 
logical history  are  the  Isospondylij  the  allies  of  the  salmon  and  herring. 
These  have  all  numerous  vertebrse,  small  in  size,  and  none  of  them  in 
any  notable  degree  modifiedf  or  specialized.  In  the  northern  seas 
Isospondyli  still  exceed  all  other  fishes  in  number  of  individuals.  They 
abound  in  the  depths  of  the  ocean,  but  there  are  comparatively  few  of 
them  in  the  tropics. 

The  SalmonidceX  which  inhabit  the  rivers  and  lakes  of  the  northern 
zones  have  from  60  to  65  vertebra).  The  Scopelidcej  StomiatidcBj  and 
other  deep-sea  analogues  have  from  40  upwards  in  the  few  species  in 
which  the  number  has  been  counted. 

The  ^roup  of  Cltipeidce  §  is  probably  nearer  the  primitive  stock  of 
Isospondyli  than  the  salmon  are.  This  group  is  essentially  northern 
in  its  distribution,  but  a  considerable  number  of  its  members  are  found 
within  the  tropics.  The  common  herring||  ranges  farther  into  the  Arc- 
tic regions  than  any  other.  Its  vertebrae  are  56  in  number.  In  the 
shadjlT  a  northern  species  which  ascends  the  rivers,  the  same  number 
has  been  recorded. 

The  sprat ••  and  sardinett  ranging  farther  south,  have  from  48  to 50, 
while  in  certain  small  herringfl  which  are  strictly  confined  to  tropical 
shores  the  number  is  but  40. 

Allied  to  the  herring  are  the  anchovies,  mostly  tropical.  The  north- 
ernmost specie8,§§  the  common  anchovy  of  Europe,  has  46  vertebrae.  A 
tropical  species  ||||  has  41  segments. 

There  are,  however,  a  few  soft-rayed  fisheslJIJ  confined  to  the  tropical 
seas  in  which  the  numbers  of  vertebrae  are  still  large,  an  exception  to 

*  Sixty-seven  iu  PolypteruSf  110  in  Calamoichthy$f  95  in  Amiay  etc. 

t  As  is  indicated  by  the  name  Uoapondyli,  from  tdo^j  equal,  dyrovdvXo^j  vertebra. 

t  Salmon,  tront,  grayling,  whitefish,  etc. 

$  Herring,  shad,  sprat,  sardine,  and  their  allies. 

II  Clupea  harenguB.  H  Clupea  alosa,  the  European  shad. 

*•  Clupea  9prattu8,  tt  Clupea  pilchardui. 

It  Harengula  maorophthalma.  $$  Stolephonis  enchra9icolu8, 

lilt  Stolephorus  hroioni, 

If H  Among  these  are  Albula  vulpes,  the  bonefish,  with  70  vertebrae,  E1op9  8avruSf  the 
ten-ponnder,  with  72,  the  Grande  Ecaille  (Megalopa  cijprinoidca)  with  57,  and  Chanw 
ohanos  with  72. 
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the  general  rale  for  whicb  there  is  no  evident  reason  unless  it  be  con- 
nected with  the  wide  distribution  of  these  almost  cosmopolitan  fishes. 

In  a  fossil  herring-like  fish  from  the  Green  Kiver  shales,  I  count  40 
vertebra;  in  a  bass  like  or  serranoid  fish  from  the  same  locality  L'4, 
these  being  the  asual  numbers  in  the  present  tropical  members  of  these 
gronps. 

The  great  family  of  Siluridce  or  catfishes  seems  to  be  not  allied  to  the 
hospondyli^  but  a  separate  offshoot  from  another  ganoid  type.  This 
group  is  lepresented  in  all  the  fresh  waters  of  temperate  and  tropical 
America,  as  well  as  in  the  warmer  parts  of  the  Old  World.  One  divi- 
sion of  the  family,  containing  numerous  species  abounds  on  the  sandy 
shores  of  the  tropical  seas.  The  others  are  all  fresh-water  fishes.  80 
far  as  the  vertebrae  in  the  8iluridw  have  been  examined,  no  conclusions 
can  be  drawn.  The  vertebrae  in  the  marine  species  range  from  35*  to 
50;  ill  the  North  American  forms  from  37  to  4>,t  and  in  the  South 
American  fresh- water  species,  where  there  is  almost  every  imaginable 
variation  in  form  and  structure,  the  numbers  range  from  28  to  50  or 
more. 

The  CyprinidcBjX  confined  to  the  fresh  waters  of  the  northern  hemi- 
sphere, and  their  analogues,  the  CharacinicUv  of  the  1  ivers  of  South  Amer- 
ica and  Africa,  have  also  numerous  vertebrae.,  36  to  60  in  most  cases. 
1  fail  to  detect  in  either  group  any  relation  in  these  numbers  to  sur- 
ronnding  conditions. 

In  general,  we  may  say  of  the  soft- rayed  fishes  that  very  few  of  them 
are  inhabitants  of  tropical  shores.  Of  these  few,  some  which  are  closely 
related  to  northern  forms  have  fewer  vertebra)  than  their  cold-water 
analogues.  In  the  northern  species,  the  fresh- water  species  and  the 
species  found  in  the  deep  sea,  the  number  of  vertebrte  is  always  large, 
but  the  same  is  true  of  some  of  the  tropical  species  also. 

SPINY- RAYED  FISHES. 

Among  the  spiny-rayed  fishes,  the  facts  are  more  striking.  Of  these, 
numerous  families  are  chiefiy  or  wholly  confined  to  the  tropics,  and  in 
the  great  majority  of  all  the  species  the  number  of  vertebra)  is  con- 
stantly 24,§  10  in  the  body  and  14  in  the  tail  (10  -f  14). 

In  some  families  in  which  the  process  of  ichthyization  has  gone  on  to 
an  extreme  degree,  as  in  certain  jP/ee^o(;n,a^^.fishes,||rthere  has  been  a 


*  Ta<fhU»rui,  FelichthySf  etc. . 

t  \feU^uru^,  Jme^ur{i8j  etc. 

t  Carp,  minnows,  sackers,  chuba^  bnifalo-fishes,  gu<}geonB,  eto.. 

$Thi^  is  trne  of  a)  1,  or  nearly  all  the  Serranidfpf  SparidiPj  Sci(ienid(ef  ChwtodontidfVy 
^«mMlid^,  GerridcBj^  Gobiidwj  AcanihuridiVf  MugilidWf  SphyrwnidWj  Mullidtej  Pomacen- 
tidtBf  etc. 

IBaliBtes,  the  trigger  fish,  17;  Afonaoanthus  and  Alntera^  foolhshes,  about  20;  the 
ininkfisb,  Osireusion,  14  ;  the  puffers,  Tetraodon  antl  Spheroidesj  18 ;  CanfhigaHtcry  17 ; 
apclthe.h0a4lfi8b,  Mola,  17.  Among  the  Pediculales,  M alike  f\\\(\  Antennarius  have  17 
tfjld  vertebrse,  while  in  their  near  relatives,  the  anglers,  LophlidcBy  the  uauibor  varies 

i^rpcN.  M.9J. 8, 
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still  further  roduction,  the  lowest  number,  14,  existiug  in  the  short' in- 
flexible liody  of  the  trunkfish,*  in  which  the  vertebral  joints  are  mov- 
able only  in  the  base  of  the  tail.  In  all  these  forms,  the  process  of 
redaction  of  vi  rtebrse  has  been  accompanied  by  specialization  in  other 
respects.  The  range  of  distribatioii  of  these  fishes  is  chiefly  thoagb 
not  quite  wholly  confined  to  the  tropics. 

A  very  few  spiny-rayed  families  are  wholly  confined  to  the  northern 
seas.  One  of  the  most  notable  of  these  is  the  family  of  viviparous  sorf 
flslie8,t  of  which  numerous  species  abound  on  the  coasts  of  California 
extending  to  Oregon,  and  Japan,  but  which  enter  neither  the  waters 
of  the  frigid  nor  the  torrid  zone.  These  fishes  seem  to  be  remotely  con- 
nected with  the  Labrid(cX  of  the  tropics,  but  no  immediate  proofs  of  their 
origin  exist.  The  surf  fishes  have  from  33  to  42  vertebrse,  numbers 
which  are  never  found  among  tropical  fishes  of  similar  apiiearance  or 
relationship. 

The  case  of  the  Ldbridce^  in  which  the  fact  was  first  noticed,  has  been 
already  mentioned.  Equally  striking  are  the  facts  in  the  great  group 
of  Gataphractij  or  mailed-cheek  fishes,  a  tribe  now  divided  into  several 
families,  diverging  from  each  other  in  various  respects,  but  agreeing  in 
certain  peculiarities  of  the  skeleton.§ 

Among  these  fishes  the  family  most  nearly  related  to  ordinary  fishes 
Is  that  of  the  Scorpwnidce.W 

This  is  a  large  family  contiiining  many  species,  fishes  of  local  habits, 
swarming  about  the  rocks  at  moderate  depths  in  all  zones.  The  species 
of  the  tropical  genera  have  all  24  vertebraB.fl  Those  genera  chiefly 
found  in  cooler  waters,  as  in  California,**  Japan,  Chili,  and  the  Cape  of 
Good  Hope,  have  in  all  their  species  27  vertebne,  while  in  tbesiugle 
Arctic  genus  there  are  31.tt  An  Antarctic  genus||  bearing  some  rela- 
tion to  Sehastes  has  39. 

Allied  to  the  Scorpwnidce^  but  confined  to  the  tropical  or  semitroiiicil 


with  tlio  latitude.  Thus,  iu  the  northern  angler,  Lophins  piscatorina,  which  is  never 
found  south  of  Cape  Hatteras,  there  are  30  vertebne,  while  in  a  similar  species,  itiliab- 
iting  both  shores  of  the  tropical  Pacific,  Lophiomus  Bctigerus,  the  vert«br»  are  bnt  19. 
Yef,  iu  external  appearance,  these  two  fishes,  are  almost  identical.  It  is,  howeTer, 
a  notable  fact  that  some  of  the  deep-water  Pediculafea,  or  angling  fishes,  have  the 
body  very  short  and  the  number  of  yertebrsB  correspondingly  reduced.  Dibranckm 
altanlicHgf  from  a  depth  of  3,600  fathoms,  or  more  than  4  miles,  has  but  Id  vcrtebrs, 
and  others  of  its  relatives  in  deep  waters  show  also  small  numbers.  These  sofb- 
bodied  fishes  are  simply  animated  mouths,  with  a  feeble  osseous  structure,  and  they 
are  perhaps  recent  offshoots  from  some  stock  which  has  extended  its  range  from 
niitdtly  bottom  or  from  floating  seaweed  to  the  depths  of  the  sea. 

•  Oatracion,  t  Embiolocidce, 

t  Wrasse  fishes,  old  wiveg.  parrot  fishes,  cunners,  tautogs,  redfishes,  sefioritas,  etc. 

$  Notably  by  the  formation  of  a  bony  **8tay'*  to  the  preopercle  by  the  backward 
extension  of  one  of  the  suborbital  bones. 

II  Sea  scorpions,  rock  fishes,  *'  rock  cod,"  rosefishes,  etc. 

H  Scorpa-nUf  SebaatopluSj  Pteroi8f  Synanceidj  ^ynancidium,  etc. 

••  Sebaatiohthya  and  its  off^huutH,  Sebastodea,  Sebaatojmaf  etc,  the  ''rock  cod"  of  Cali- 
fornia. 

ttThe  rosefish,  Sebaatea.  U  dgriop^^,^^  by  GoOqIc 
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seas,  are  the  Platycephalidtej  with  27  vertebne,  and  the  Cephalaeanihidm^ 
with  bat  22.  lu  the  cleeiMsr  waters  of  the  tropics  are  the  Peristediid^^ 
with  33  vertebrae,  ami  extending;  farther  north,  belonging  as  mnch  to 
the  temperate  as  to  the  torrid  zone,  is  the  large  family  of  the  Triglidasy* 
in  which  the  vertebrae  range  from  25  to  38. 

The  family  of  Agonidce^]  with  36  to  40  vertebrae,  is  still  more  decidedly 
uorthem  in  its  distribution.  Wholly  confined  to  northern  waters  is  the 
great  family  of  the  Cottid(v,X  in  which  the  vertebrae  ascend  from  30  to 
50.  Entirely  polar  and  often  in  deep  waters  are  the  Liparididcdj^  an 
o£f»hoot  from  the  Cottidce^  with  soft,  limp  bodies,  and  the  vertebrae  35 
to  05.  In  these  northern  forms  there  are  no  scales,  the  spines  in  the  fins 
have  practically  disappeared,  and  only  the  anatomy  shows  that  they 
belong  to  the  group  of  spiny-rayed  fishes.  In  the  Cyclopte^'idWjW  like- 
wise largely  arctic,  the  body  becomes  short  and  thick,  the  backbone 
inflexible,  and  the  vertebrae  are  again  reduced  to  28.  In  most  cases,  as 
the  number  of  vertebrae  increases,  the  iKxIy  becomes  proportionally 
elongate.  As  a  result  of  this,  the  fishes  of  arctic  waters  are,  for  the 
mo»t  part,  long  and  slender,  and  not  a  few  of  them  approach  the  form 
of  eels.  In  the  tropics,  however,  while  elongate  fishes  are  common 
enough,  most  of  them  (always  excepting  the  eels)  have  the  normal 
uiiuiber  of  vertebrae,  the  greater  length  being  due  to  the  elongation^ 
of  their  individual  vertebrae  and  not  to  their  increase  in  number. 

In  the  great  group  of  blenny-like  fishes  the  facts  are  equally  striking. 
The  Arctic  species  are  very  slender  in  form  as  compared  with  the 
tropical  blennies,  and  this  fact,  caused  by  a  great  increase  in  the  num- 
ber of  their  vertebrae,  has  led  to  the  separation  of  the  group  into  sev- 
eral families.  The  tropical  forms  composing  the  family  of  Blenniid(V^^ 
have  from  28  to  49  vertebrae,  while  in  the  Arctic  genera  the  numbers 
range  from  75  to  100. 

The  Anacanthine  fishes  in  whole  or  in  part  seem  to  have  sprung  from 
a  Blenuioid  stock.  Of  these  the  most  specialized  group  is  that  of  the 
ilonnder8,tf  already  described.    The  wide  distribution  of  this  family,  its 


*  The  garnanU  and  eea  robina.  The  lowest  uuuibers  are  found  iu  the  American 
genus  FrhmotuBf  which  ib  chiefly  tropical,  the  highest  iu  Lepidotrigla^  which  is  confined 
to  southem  Europe. 

t  Sea  poaehen,  alligator  fishes,  etc.  |  Scnlpins,  Miller's  thanibs,  etc. 

%  8ea  snails.  ||  Lunipfishes. 

%  Thus  the  very  slender  goby,  Gohitu  oi^eanicuB^  has  the  same  number  (25)  of  vertebre 
as  its  thick-set  relative  OohitM soponUor  ot  the  chubby  LopkogoHu9  cypnuoidee, 

*'  Of  the  true  Btenniido!,  which  are  all  tropical  or  semi-tropical,  Blenniu8  has  2d  to 
35  vertebra ;  SalariaSf  35  to  38 ;  Labroaomua,  34 ;  CHnus,  49 ;  CristtoepBt  40.  A  fresh- 
water species  of  Cristioeps  found  iu  Australia  has  46.  Blennioid  fishes  in  the  Arctic 
seas  are  Anarrhichat,  with  76  vertebra? ;  AnarrhichthifSf  with  100  or  more ;  Lumprnus^  79; 
MuritHoides,  85;  Lycode$,  112;  GymneliSf  93.  Lycodes  and  GymnelU  have  lost  all  the 
dorsal  spines  and  are  intermediate  between  the  bleunies  and  the  forms  called  Ana- 
eanthine.  The  gradual  degeneration  of  such  northern  forms  may  i>erhapH  be  attrib- 
uted to  the  influence  of  '*  Panmixia"  or  the  cessation  of  selection. 

ft  FUuronectidcB. 
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members  being  found  on  the  aanily  shores  of  all  zones,  renders  it  es- 
pecially important  in  the  present  discussion.  The  other  Anacauthine 
families  are  chiefly  confined  to  the  cold  waters  or  to  the  depths  of  tlicv 
seas. 

In  the  Cod  family*  {Oadidce)  the  number  of  vertebraB  is  usually  about 
50,  and  in  their  deep-sea  allies,  the  grenadierdt  or  rat*tails,  the  numbers 
range  from  65  to  80.- 

FRESH- WATER  FISHES. 

Of  the  families  confined  strictly  to  the  fresh  waters  the  great  ma- 
jority are  among  the  soft-rayed  or  physostoin6li^fiiihes,.the  allies  of  tlie- 
salmou,!  pike,  carp,  and  cat-fish.  In*  alV  of  these*  the  vestebrae  ar& 
numerous.  A  few  fresh- water  families  have  their  atflmtiea^  entirely 
with  the  more  specialized  forms  of  the  tuopical  seas.  Of  these  the  CtKr 
trarchidcB  (comprising  the  American  freshvw^ter  suurfish^  aodi  black. 
bassll)  have  on  the  average  about  30  vertebraB;,tihe- pirate  perch^i  29,  amU 
theperch**  family,  perch  and  darters,  etc.,  35'tbi40,.w.hiie  the  S^rranida: 
or  sea  bass,  the  nearest  marine  relatives  of  allltUese,,haive' constantly 
24.  The  marine  family  of  Demoisellestt  have  26  vertebraB,  while  3U  toi 
40  vertebrae  usually  exist  in  their  fresh-water  analogues  (or  possibly 
descendants),  the  Cichlidce^  of  the  rivers  of  South  America  and  Afric;i.. 
The  sticklebacks,tt  a  family  of  spiny  fishes,  confined  to  the  rivers  aud 
seas  of  the  north,  have  from  31  vertebrae  to  41. 

PELAGIC  FISHES. 

It  is  apparently  true  that  among  the  free  swimming,  or  migmtory 
pelagic  fishes,  the  number  of  vertebrae  is  greater  than  among  their  rela- 
tives of  local  habits.  This  fact  is  most  evident  among  the  Scombrilorn> 
fishes,  the  allies  of  the  mackerel  and  tunny.  All  of  these  belong  pn»p 
erly  to  the  warm  seas,  aud  the  reduction  of  the  vertebrae  in  certain  foriiis 
has  no  evident  relation  to  the  temperature,  though  it  seems  to  be  relatc'l 
in  some  degree  to  the  habits  of  the  species.  Perhaps  the  retention  of 
many  segmenf>s  is  connected  with  that  strength  and  swiftness  in  the 
water  for  which  the  mackerels  are  preeminent. 


*  Fifty-one  in  the  codfish  (Gadue  callarias)^  58  in  the  Siberian  cod  {Pleurogadm% 
navaga)^  54  in  the  haddock  {Melanofframmus  (pglifinu$)j  54  in  the  whiting  (Merlnu^ui 
merlangm),  54  in  the  coal-fish  (Pollachius  vtreii«),  52  in  the  Alaskan  coal-fish  (PoZ/c- 
chius  chalcogrammu8)y  51  in  the  hake  (Merlucoius  merluodna).  In  the  barbot  {LoU 
lota)j  the  only  fresh-water  codfish,  59;  in  the  deep-water  ling  {Molva  mo2va),  64;  in 
the  rocklings  {GaxdropsarM)^  47  to  49.  Those  few  species  fonnd  in  the  Mediter- 
ranean and  the  Gulf  of  Mexico  have  fewer  fin  rays  and  probably  fever  vertebra*  thao 
the  others,  but  none  of  the  family  enter  warm  water,  the  southern  species  li^uii^  sL 
greater  depths. 

t  MacruHdoi, 

X  CyprinidcB,  Salaionid€B,  E$ooid(B,  CharadnidaSy  CyiiHnodontidmf  Siluridtef  eto^ 

$  Lepamia.  ||  Micropterm. 

^  Jphredoderidce.  **  Percidw. 

fi  Fomacentrida.  U  Gaaterosteidai, 
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Tbevariatious  in  the  nuinberof  vertebrsBin  this  gronp led  Dr.Giiuther, 
nearly  30  years  ago,  to  divide  it  into  two  families,  the  Carangidw  and 
Scamhridw. 

The  CarangidcB*  are  tropical  ^hore  fishes,  local  or  migratory  to  a  slight 
degree.  All  these  have  from  24  to  26  vertebrie.  In  their  pelagic  rela- 
tives, the  dolphins,f  there  are  from  30  to  33;  in  the  opahs,}  45;  in  the 
Brama,  42;  while  the  great  mackerel  family,§  all  of  whose  members  are 
more  or  less  pelagic,  have  from  31  to  50. 

Other  mackerel-like  fishes  are  the  cutlass  ||  fishes,  which  approach  the 
eels  in  form  and  in  the  reduction  of  the  fins.  In  these  the  vertebrse  are 
Gorresi)ondingly  uumerons,  the  numbers  ranging  from  100  to  160. 

lu  apparent  contradistinction  to  this  rule,  however,  the  i)elagic  family 
of  sword  fishes,^  remotely  allied  to  the  mackerels,  and  with  even  greater 
powers  of  swimming,  has  the  vertebne  in  normal  number,  the  common 
swordfish  having  but  24. 

THE  EELS. 

The  eels  constitute  a  peculiar  group  of  uncertain,  but  probably  soft- 
rayed,  ancestry,  in  which  everything  else  has  been  subordinated  to 
mascnlarity  and  flexibility  of  body.  The  fins,  girdles,  gill  arches,  scales, 
and  membrane  bones  are  all  imperfectly  developed  or  wanting.  The 
eel  is  perhaps  as  far  from  the  primitive  stock  as  the  most  highly  ^'  ich- 
thyized"  fishes,  but  its  progress  has  been  of  another  character.  The 
eel  would  be  regarded  in  the  ordinary  sense  as  a  degenerate  type,  for  its 
bony  structure  is  greatly  simplified  as  compared  with  its  ancestral  forms, 
bat  in  its  eel-like  qualities  it  is,  however,  greatly  specialized.  All  the 
eels  have  vertebrae  in  great  numbers.  As  the  great  majority  of  the 
species  are  tropical,  and  as  the  vertebrse  in  very  few  of  the  deep-sea 
forms  have  been  counted,  no  conclusions  can  be  drawn  as  to  the  relation 
of  their  vertebrae  to  the  temperature. 

It  is  evident  that  the  two  families  most  decidedly  tropical  in  their 
distribution,  the  morays**  and  the  snake  eels, ft  have  diverged  farthest 
from  the  primitive  stock.  They  are  most  ^<  degenerate,"  as  shown  by 
the  reduction  of  their  skeleton.  At  the  same  time  they  are  also  most 
decidedly  ''  eel-like,'^  and  in  some  respects,  as  in  coloration,  dentition, 

*  Painpanotf,  amber  fishes,  pilot  fishes,  cavallas,  etc. 

t  Corifphana.  t  Lampris, 

^  ScombridtB.  The  mackerel  (Scomber  $eombru9)  has  31  vertebrae :  the  chab  mackerel 
'{8e<mber  colia8)j  31 ;  the  taony  (Albacora  tkynnua),  39;  the  lon^-finned  albacore  (Alba- 
cora  alalanga),  40;  thebonito  (Sarda  sarda)^  50;  the  Spanish  mackerel  (Scomberomortu 
maculaUs),  45. 

i  TrickinrideB :  Apkanopus,  101  vertebras;  LepidopuSy  112;  TrickuruSy  159. 

H  XipkHd<t. 

**  Muranida.  Among  the  morays,  Murcena  heletia  has  140  ;  Gymnothorax  meleagrisy 
120 ;  0,  undulatiu,  130;  G.  moringa,  145 ;  G.  concolor,  136 ;  Echidna  caienata,  116  ;  E.  neb- 
»2o«a,  142;  £.  2r«6ra,  135.  In  other  families  the  trne  eel,  Anguilla  anguilUit  has  115; 
.the  CoDger  eel,  Conger  conger,  156 ;  and  Murceneeox  dnereus,  154. 

WOpkisurida. 
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mascular  development,  most  bighly  specialized.  It  is  evident  that  the 
presence  of  numeroas  vertebral  joints  is  essential  to  the  suppleness  of 
body  which  is  the  eel's  chief  source  of  power. 

So  far  as  known  the  numbers  of  vertebras  in  eels  range  from  115  to 
160,  some  of  the  deep-sea  eels*  having  probably  higher  numbers,  if  we 
can  draw  inferences  from  their  slender  or  whip-like  forms;  but  this  char- 
acter may  be  elusive. 

THE  SHARKS. 

The  sharks  show  likewise  a  very  large  number  of  vertebrse,  130  to 
150  in  the  species  in  which  they  have  been  counted.  In  these  fishes  do 
comparative  study  of  the  vertebra  has  been  made.  The  group  is  a 
very  ancient  one  in  geological  time,  and  in  the  comparatively  few  re- 
maining members  of  the  group,  the  vertebrae,  in  fact  the  entire  skeleton, 
is  in  a  very  primitive  condition.  The  sharks  are  free-swimming  fisbes, 
and  with  them  as  with  the  eels,  flexibility  of  body  is  essential  to  the 
life  they  lead. 

VARIATIONS   IN   FIN-RATS. 

In  some  families  the  number  of  rays  in  the  dorsal  and  anal  fins  is  de- 
pendent on  the  number  of  vertebrae.  It  is  therefore  subject  to  the  same 
fluctuations,  t  This  relation  is  not  strictly  proportionate,  for  often  a 
variable  number  of  rays  with  their  interspinal  processes  will  be  inter- 
posed between  a  pair  of  vertebrsB.  The  myotomes  or  muscular  bands 
on  the  sides  are  usually  coincident  with  the  number  of  vertebrse.  As, 
however,  these  and  other  characters  are  dependent  on  differences  in 
vertebral  segmentation,  they  bear  the  same  relations  to  temperature 
that  the  vertebrae  themselves  sustain. 

CONCLUSION. 

From  the  foregoing  examples  we  may  conclude  that,  other  things 
being  equal,  the  numbers  of  vertebrae  are  lowest  in  the  shore-fishes  of 
the  tropics,  and  especially  in  those  of  local  habits,  living  about  rocks 
and  coral  reefs. 

The  cause  of  this  is  to  be  found  in  the  fact  that  in  these  localities  the 
influences  of  natural  selection  are  most  active.  The  reduction  of  verte- 
brae may  be  regarded  as  a  phase  in  the  process  of  specialization  which 
has  brought  about  the  typical  spiny-rayed  fish. 

These  influences  are  most  active  in  the  warm,  clear  waters  of  tropi- 
cal shores,  because  these  regions  offer  conditions  most  favorable  to 
fish-life,  and  to  the  life  of  the  greatest  variety  of  fishes.    No  fish  is  ex- 

^  NemichthySf  Ncttasloma. 

t  Thus  in  the  Soorpienidief  SebasteSt  the  Arctic  genas  has  the  dorsal  rays  xv,  13, 
t^»  vertebra?  1*2  -f  19.  The  tropical  genus  Scorpasna  has  the  dorsal  rays  xii,  10,  the 
vertebriB  lO-)-14,  while  the  semitropical  ^eniis  SebaaHckthys  has  the  intermediate 
numbers  of  dorsal  rays  xii,  12,  and  yertebru?  12  -f  15. 
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eluded  from  corapetitioD.  There  is  the  greatest  variety  of  competitors, 
tbe  greatest  variety  of  fish-food,  and  the  greatest  variety  of  conditions 
to  which  adaptation  is  possible.  The  number  of  species  visiting  any 
single  area  is  vastly  greater  in  the  tropics  than  in  cold  regions. 

A  single  drawing  of  the  net  on  the  shores  of  Cuba*  will  obtain  more 
different  kinds  of  fish  than  can  be  found  on  the  coasts  of  Maine  iu  a 
year.  Cold,  monotony,  darkness,  isolation,  foul  water;  all  these  are 
characters  opposed  to  the  formation  of  variety  in  fish-life.  The  absence 
of  these  is  a  chief  feature  of  life  in  the  tropical  waters. 

The  life  of  the  tropics,  so  far  as  the  fishes  are  concerned,  ofi'ers  analo- 
gies to  tbe  life  of  cities,  viewed  from  the  standpoint  of  human  develop- 
ment In  the  same  way,  the  other  regions  under  consideration  are,  if 
we  may  so  speak,  a  sort  of  ichthyological  backwoods.  In  the  cities,  iu 
general,  the  conditions  of  individual  existence  are  most  easy,  but  the 
competition  is  most  severe.  The  struggle  for  existence  is  not  a  strug- 
gle with  the  forces  and  conditions  of  nature.  It  is  not  a  struggle  with 
wild  beasts,  unbroken  forests,  or  a  stubborn  soil,  but  a  competition  be- 
tween man  and  man  for  the  opportunity  of  living. 

It  is  in  the  cities  where  the  influences  which  tend  to  the  moderniza- 
tion and  concentration  of  the  characters  of  the  species,  the  intensifica 
tion  of  human  i>ower8  and  their  adaptation  to  the  various  special  con- 
ditions go  on  most  rapidly.  That  this  intensification  is  not  necessarily 
progress  either  physically  or  morally  is  aside  from  our  present  purpose. 

It  is  in  the  cities  where  those  characters  and  qualities  not  directly 
useful  in  the  struggle  for  existence  are  first  lost  or  atrophied. 

Gouversely  it  is  in  the  *^ backwoods,'^  the  region  most  distinct  from 
human  conflicts,  where  primitive  customs,  antiquated  peculiarities,  and 
useless  traits  are  longest  and  most  persistently  retained.  The  life  of 
the  backwoods  will  be  not  less  active  and  vigorous,  but  it  will  lack 
specialization. 

It  is  not  well  to  push  this  analogy  too  far,  but  we  may  perhaps  find 
in  it  a  suggestion  as  to  the  development  of  the  eels.  In  every  city  there 
is  a  class  which  part  ikes  in  no  degree  of  the  general  line  of  devel- 
opment. Its  members  are  specialized  iu  a  wholly  difi^rent  way,  thereby 
taking  to  themselves  afield  which  the  others  have  abandoned,  and  mak- 
ing up  in  low  cunning  what  they  lack  in  strength  and  intelligence. 

Thus  among  the  fishes  we  have  in  the  regions  of  closest  competition 
a  degenerate  and  non-ichthyized  form,  lurking  in  holes  among  rocks 
and  creeping  in  the  sand,  thieves  and  scavengers  among  fishes. 

The  eels  fill  a  place  which  would  otherwise  be  left  unfilled.  In  their 
way,  they  are  perfectly  adapted  to  the  lives  they  lead.  A  multiplicity 
of  vertebral  joints  is  useless  to  the  typical  fish,  but  to  the  eel  strength 
and  suppleness  are  everything,  and  no  armature  of  fin  or  scale  or  bone 
80  desirable  as  its  power  of  escaping  through  the  smallest  opening. 


'In  18r^  a  single  banl  of  a  net  iu  a  shallow  bay  on  Key  West  brought  in  seventy- 
five  species.    A  week's  work  abont  Martha's  Vineyard  yielded  but  forty-eight  kinds. 
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It  may  be  too  (hat,  as  rovers  in  the  open  sea,  the  strong  swift  mem- 
bers of  the  mackerel  family  find  a  positive  advantage  in  the  possession 
of  many  vertebrne,  and  that  to  some  adaptation  to  their  mode  of  life  we 
must  attribute  their  lack  of  "  ichthyization  ^  of  the  skeleton.  But  this 
Is  wholly  hypothetical,  and  we  may  leave  the  snbject  with  the  general 
conclusion  that  with  the  typical  fish  advance  in  structure  has  special- 
ized the  vertebrse,  increased  their  size  and  the  complexity  of  their  ap- 
pendages, while  decreasing  their  numbe  \  That  with  some  exceptions 
and  modifications  this  reduction  is  characteristic  of  fishes  in  the  tropics, 
and  that  it  is  so  because  in  the  tropics  the  processes  of  evolution  aie 
most  active,  so  far  as  the  fishes  are  concerned. 
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REPORT    UPON   A  COLLECTION  O^    FISHES  MADE  AT  GUAYMAS, 
SONORA,  MEXICO,  WITH  DESCRIPTIONS  OP   NEW  SPECIES. 

BY 

Barton  W.  Evermann  and  Oliver  P.  Jenkins.* 
(With  Plates  i-ii.) 

Throngh  the  liberality  of  the  trustees  of  De  Paaw  UDiversity  and  of 
the  Indiana  State  Normal  school,  the  authors  of  this  paper  were  enabled, 
during  the  summer  of  1887,  to  make  a  collection  of  fishes  in  the  Bay  of 
Gaaymas,  Sonora,  Mexico. 

A  preliminary  account  of  the  collection,  with  descriptions  of  seven- 
teen species  thought  by  us  to  be  new,  has  been  published  in  the  Pro- 
ceedings of  the  United  States  National  Museum  for  1888,  pp.  137-158. 

Many  interruptions  and  other  duties  have  prevented  the  preparation 
of  a  fuller  account  of  the  collection  until  the  present  time. 

It  is  proper  to  refer  here  to  the  former  studies  of  the  fishes  of  the 
Gulf  of  California. 

The  first  considerable  collection  of  fishes  from  the  Gulf  of  California 
was  made  by  Mr.  John  Xantus^  who  was  for  some  time  stationed  at 
Cape  San  Lucas  as  a  tidal  observer. 

The  fishes  he  obtained  were  sent  to  the  Smithsonian  Institution  and 
were  described  by  Dr.  Theodore  Gill  in  the  Proceedings  of  the  Acail- 
emy  of  Natural  Sciences  of  Philadelphia  for  the  years  1862  and  1803. 
This  collation  was  again  studied  by  Professors  Jordan  and  Gilbert, 
the  results  of  which  studies  were  published  in  the  Proceedings  of  the 
U.  S.  National  Museum  for  1882.  This  collection,  although  comprising 
fewer  than  one  hundred  species,  was  a  most  valuable  one,  containing, 
as  it  did,  a  large  proportion  of  new  species  and  several  new  genera. 

In  ]873-'75,  Dr.. Thomas  H.  Streets,  while  on  board  the  U.  S.  steamer 
Narragamettj  engaged  in  making  a  survey  of  Lo»ver  California,  made  a 
collection  of  fishes  in  the  Gnlf  of  California,  the  account  of  which  watt 
poblished  in  Bulletin  No.  7,  U.  S.  National  Museum,  1877. 

In  1880-'81,  Oapt  Henry  E.  Nichols,  during  cruises  of  the  U.  S.  Coast 
and  Geodetic  Survey  steamer  Hasskr  along  the  west  coast  of  Mexico 


*ThA  order  in  the  signatureof  this  paper  indicates  nothing  as  to  seniority  of  author- 
ship.    The  aathon  shared  equally  hoth  in  making  the  collection  and  in  the  prep- 
aration of  the  report,  and  are  to  be  held  equally  responsible  for  its  contents.    This  ' 
Btotement  applies  also  to  the  paper  by  them  describing  seventeen  new  species  of  thia 
collection  which  has  already  appeared. 

Proceedlugs  National  Maaeam.  Vol.  XIV —No.  846. 
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and  Central  America,  including  the  Oulf  of  California  and  the  Bay  of 
Guaymas,  made  varions  collections  of  fishes. 

These  have  been  studied  by  Professors  Jordan  and  Gilbert  (Proc. 
U.  S.  Nat.  Mus.  1881,  p.  225). 

In  1880''8l,  Prof.  Charles  H.  Gilbert  spent  ten  weeks  collecting  fishes 
at  Mazatlan,  a  point  which  may  be  considered  as  being  at  the  month 
of  the  Gnlf  of  California.  During  tLis  time  he  obtained  a  large  and 
very  important  collection.  This  collection  was  made  for  the  U.  8.  Na- 
tional Mnseum  and  served  as  the  basis  for  many  papers  by  Professors 
Jordan  and  Gilbert  which  have  appeared  in  the  Proceedings  of  the  U.  8. 
National  Museum  and  in  the  Bulletins  of  the  (J.  S.  Fish  Commission. 
The  first  of  these  papers  announced  that  one  hundred  and  seventy 
species  were  obtained  and  gave  descriptions  of  thirty-three  new  species. 

Mr.  W.  N.  Lockiiigton  has  at  various  times  g^ven  accounts  of  fishes 
from  the  Gulf  of  California,  some  of  which  he  described  as  new. 

In  the  Proceedings  of  the  IT.  S.  National  Museum  1882,  p.  378,  Pro> 
fessors  Jordan  and  Gilbert  give  an  account  of  a  collection  of  fourteen 
species  made  by  Mr.  L.  Belding  near  Cape  San  Lucas. 

In  the  Proceedings  of  the  CT.  8.  National  Museum  1884,  Dr.  Jordan 
published  an  account  of  a  small  collection  of  four  species  made  by  Mr. 
H.  F.  Emeric  at  Guaymas.  One  of  these,  Oobiosoma  hUtrto,  was  de- 
scribed as  new. 

Besides  these  collections,  there  have  been  described  at  various  times 
from  points  in  or  near  the  Gulf  of  California,  a  number  of  speeies  by 
others,  especially  by  Dr.  Giinther  and  by  Dr.  Steindachner,  the  latter 
having  at  one  time  visited  the  west  coast  of  North  America  with 
Agassiz  on  the  Hassler  expedition. 

Nearly  all  the  species  heretofore  reported  from  the  Gulf  of  California 
have  been  from  points  south  of  Guaymas. 

Guaymas  is  situated  on  the  Bay  of  Guaymas,  Gulf  of  California,  in 
latitude  28^  north  and  longitude  34^  west,  a  position  on  the  west  coast 
of  8onora,  Mexico,  about  opposite  the  middle  portion  of  the  peninsula 
of  Lower  California. 

The  climate  is  very  dry,  there  being  at  most  but  very  few  light 
showers  at  any  time. 

The  bay  is  surrounded  by  mountains  wholly  of  volcanic  origin.  The 
coast  line  is  an  almost  unbroken  wall  of  rough,  sharp-outlined  rock 
which  the  sea  has  in  many  places  undermined  into  overhanging  cliff's 
or  caves.  This  wall,  always  high,  sometimes  rises  into  immense  preci- 
pices. 

There  are  but  few  places  in  the  region  of  the  bay  where  the  seine 
could  be  used  to  any  advantage,  and  these  had  to  be  prepared  by  le- 
moving  many  rocks. 

We  were  fortunate  enough  in  being  able  to  secnro  the  aid  of  a  French 
fisherman,  Mr.  Theodoro  Canevet,  who,  being  a  man  of  intelligence,  was 
able  to  render  us  great  aid  in  many  ways.    He  was  well  informed  as  to 


Digiti 


ized  by  Google 


TajT]  PROCEEDINGS   OP  THE   NATIONAL  MUSEUM,  123 

the  most  favorable  fishing  places  and  possessed  fair  fishing  appliances, 
and  was  really  the  only  fisherman  there  who  was  at  all  well  equipped 
for  his  work. 

The  water^of  the  bay,  at  least  near  the  city  of  Gnayinas,  is  very 
warm. 

Although  Ouaymas  is  a  considerable  city,  containing  about  ten 
thousand  inhabitants,  there  is  no  regular  fish  market.  The  reason  for 
thU  does  not  lie  in  the  scarcity  of  fishes  in  the  bay,  for  great  numbers 
of  the  best  of  food  fishes  abound. 

The  extremely  warm  climate  renders  the  keeping  of  fish  even  for  a 
Ahort  time  a  matter  of  great  difficulty,  and  the  high  price  of  ice  makes 
its  use  impracticable.  Otherwise  the  Bay  of  Guaymas  might  be  made 
to  furnish  an  abundance  of  a  choice  article  of  food  to  the  people  along 
the  line  of  the  Sonora  Railroad,  a  thing  of  which  they  certainly  stand 
in  great  need. 

During  our  visit  in  the  month  of  July,  the  weather  was  so  hot  that 
fishing  in  the  daytime  was  nearly  impossible,  and  nearly  all  of  our 
aeiuing  was  done  after  night.  This  was  of  course  a  serious  interference 
to  certain  kinds  of  collecting. 

From  information  gained  from  the  fishermen,  we  have  no  doubt  that 
many  species  visit  these  coasts  in  the  winter  months  which  are  absent, 
or  at  least  are  not  found  near  shore,  during  the  summer.  Oynoscion 
macdanaldij  recently  described  by  Dr.  Gilbert,  is  an  example;  it  is  a 
very  large  fish  common  along  the  east  coast  of  the  gulf  in  winter,  but 
never  seen  there  in  the  summer  months. 

The  collection  contains  one  hundred  and  ten  species,  of  which  twenty- 
one  appear  to  be  new.  Three  species  and  three  genera  had  not  before 
been  reported  south  of  San  Diego  or  Gen*os  Island ;  forty-six  species  had 
already  been  reported  from  this  geographical  region  north  of  Mazatlan; 
forty-one  species  were  not  hitherto  known  from  any  point  north  of 
Mazatlan;  while  but  twenty-four  species  of  the  collection  are  known 
from  both  the  Atlantic  and  Pacific  coasts  of  the  Americas.  Of  the 
whole  collection  only  eleven  species  are  known  from  any  point  north 
of  the  Golf  of  California,  while  the  remaining  species,  with  the  excep- 
tion of  those  described  by  us  as  new,  are  known,  in  the  main,  along 
the  southern  coasts  of  Mexico  and  Central  America  to  South  America. 

In  the  ^<  Shore  Fishes  of  Central  America"  (published  in  1869),  Dr. 
Giinther  considered  the  evidence  of  the  existence  of  a  water  way  through 
the  Isthmus  of  Panama  at  a  comparatively  recent  period,  as  shown  by 
the  similarity  of  the  fish  faunae  of  the  two  coasts.  There  were  known 
to  Dr.  Giinther  at  that  time  one  hundred  and  ninety-three  species  of 
marine  or  brackish- water  fishes,  as  found  on  the  two  coasts  of  Central 
America,  fifty-nine  of  which  he  regarded  as  common  to  both  coasts. 
This  is  31  per  cent,  of  the  whole  number,  and  he  thought  that  further 
exploration  would  increase  this  percentage  He  was  thus  led  to  con- 
ehide  that  there  was,  at  no  very  remote  period,  a  depression  of  the 
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IstliinuH  of  Panama  permittiDg  the  passage  of  fisbes  from  one  side  ta 
the  other. 

Snbseqaently,  Dr.  Giinther,  in  his  <^  Introdactiou  to  the  Study  of 
Fishes"  (1880,  p.  280),  ehiimed  a  still  larger  proportion  of  the  fishes  of 
tropical  America  to  be  identical  on  the  two  sides  of  the  continent  U^ 
concluded  that  ^^  with  scarcely  any  exceptions  the  genera  ai^  identical, 
and  of  the  species  found  on  the  Pacific  side  nearly  one-half  have  proved 
to  l>e  the  same  as  those  of  the  Atlantic.  The  explanation  of  this  fact 
has  been  found  in  the  existence  of  communications  between  the  two 
oci'ans  by  channels  and  straits  which  must  have  been  open  till  within 
a  recent  period.  The  isthmus  of  Oentral  America  was  then  partially 
submerged,  and  appeared  as  a  chain  of  islands  similar  to  that  of  the 
Antilles ;  but  as  the  reef-building  corals  flourished  chiefly  north  and 
east  of  those  islands,  and  were  absent  south  and  west  of  them,  reef 
fishes  were  excluded  from  the  Pacific  shores  when  the  commnnicatioos 
were  destroyed  by  the  upheaval  of  the  land." 

But  of  the  fifty-nine  species  which  Dr.  Giinther  regarded  as  identical 
on  the  two  shores,  thirty  are  now  regarded  as  specifically  distinct  by 
Dr.  Jordan  (Proc.  U.  S.  Nat.  Mus.  1885,  304),  and  this  leaves  but  15 
per  cent,  of  the  one  hundred  and  ninety-three  as  common  to  both  coasts. 

Of  four  hundred  and  seven  species  from  the  two  coasts  known  to  Dr. 
Jordan  in  1885,  he  regarded  but  seventy-one  species,  or  17^  per  cent., 
as  specifically  identical ;  and  if  to  this  be  ^^  added  some  eight  hundred 
species  known  from  the  Caribbean  Sea  and  adjacent  shores,  we  have 
about  G  per  cent,  of  the  whole  number  known,  as  common  to  the  two 
coasts." 

Upon  this  evidence  Dr.  Jordan  based  his  opinion  that  <^  fuller  investi- 
gations will  not  increase  the  proportion  of  common  species,  and,  if  it 
does  not,  the  two  fauna;  show  no  greater  resemblances  than  the  similarity 
^f  physical  conditions  on  the  two  sides  would  lead  us  to  expect." 

The  explorations  since  1885  have  resulted,  (1)  in  an  addition  of  about 
one  hundred  species  to  one  or  the  other  of  the  two  faunae;  (2)  in  show- 
ing that  at  least  two  species  that  were  regarded  as  identical  on  the  two 
shores  {Citharichthys  spilopterus  and  C,  giWerti)  are  probably  distinct; 
and  (3)  in  the  addition  of  but  two  species  to  those  common  to  both  ooasts 
{Hwmulon  steindachneri  J.  &  G.  and  Sidera  cojitanea  J.  &  G.  of  the  west 
const  probably  being  identical  with  H.  schranki  and  Oymnothorax /%- 
utebrig  of  the  east  coast). 

All  this  reduces  still  further  the  percentage  of  common  species. 

Of  the  one  hundred  and  ten  species  obtained  by  us,  twenty-foar,  or 
less  than  21  per  cent,  appear  to  be  common  to  both  coasts.  Of  these 
twenty -four  species,  at  least  sixteen,  from  their  wide  distribution^  would 
need  no  hypothesis  of  a  former  water  way  through  the  isthmns  to  account 
for  their  presence  on  both  sides.  They  are  species  fully  able  to  arrive 
at  the  Pacific  shores  of  the  Americas  from  the  warm  seas  west.  It  thus 
appears  that  not  more  than  eight  species,  less  than  8  per  cent,  of  oui 
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colIectioD,  all  of  which  are  marine  species,  require  any  sach  hypothesis 
to  acooQDt  for  their  occurrence  on  both  coasts  of  America. 

As  already  stated,  our  studios  have  resulted  in  the  addition  of  but 
two  S|)ecie8  (Hcemulon  schranici  and  Oymnothorax  funebris)  to  the  list  of 
those  thought  to  be  identical  on  the  two  coasts. 

This  gives  us,  then,  thirteen  hundred  and  seven  species  that  should 
properly  be  taken  into  account  when  considering  this  question,  not 
more  than  seventy-two  of  which,  or  5.5  per  cent.,  seem  to  be  identical 
on  the  two  coasts.  This  is  very  different  from  the  figures  given  by 
Dr.  Giinther  in  his  <' Study  of  Fishes." 

Now,  if  from  these  seventy-two  species  admitted  to  be  common  to 
both  coasts,  we  subtract  the  sixteen  species  of  wide  distribudou — so 
wide  as  to  keep  them  from  being  a  factor  in  this  problem — we  have 
left  bnt  fifty -six  species  common  to  the  two  coasts  that  bear  very  closely 
upon  the  water-way  hypothesis.  This  is  less  than  4.3  per  cent,  of  the  whole 
JiHtHoerm 

Bat  the  evidence  obtained  from  a  study  of  other  marine  life  of  that 
region  points  to  the  same  conclusion. 

1q  1881,  Dr.  Paul  Fischer  discussed  this  same  question  in  his  Manuel 
de  Conchyliologiej  pp.  168,  109,  in  a  section  on  the  Molluscan  Fauna  ot 
the  Panamic  Province,  and  reached  the  same  general  conclusions.  He 
^iays:  ^' Lea  natnralistes  am^ricains  se  sont  beaucoup  pr^occup^s  des 
€sp^8  de  Panama  qui  paraissent  identiques  avec  celles  des  Antilles, 
ou  qai  sont  representatives.  P.  Carpenter  estime  qu'il  eu  existe  35. 
Dans  la  plupart  des  cas,  I'identit^  absolue  n'a  pn  etre  constat^e  et  on 
a  troQv^  quelques  caracteres  distibctifs,  ce  qui  n'a  rien  d'^tonnant, 
pnisque  dans  Phypoth^se  d'une  origine  commune,  les  deux  races  paci- 
ilque  et  atlantiqne  sont  s6par6e8  depuis  la  p^riode  Miocene.  Yoici  une 
liste  de  ces  especes  representatives  ou  identiques.''  Here  follows  a  list 
of  twenty  species.  ^'Mais  ces  formes  semblables,"  he  says,  ^^con- 
stituent une  infime  minority  (3  per  cent.).'' 

These  facts  have  a  very  important  bearing  upon  certain  geological 
qoestioos,  particularly  upon  that  one  concerning  the  cause  of  the  cold 
of  the  Glacial  Period. 

In  Dr.  G.  Frederick  Wright's  recent  book,  "  The  Ice  Age  in  North 
America,"  eight  different  theories  as  to  the  cause  of  the  cold  are  dis- 
cussed. The  particular  theory  which  seems  to  him  quite  reasonable  is 
that  one  which  attributes  the  cold  as  due  to  a  change  in  elevation  of 
different  parts  of  the  country,  and  a  depression  of  the  Isthmus  of 
Panama  is  one  of  the  most  important  changes  that  he  considers.  He 
says  (p.  409) :  **  Should  a  portion  of  the  Gulf  Stream  be  driven  through 
a  depression  across  the  Isthmus  of  Panama  into  the  Pacific,  and  an 
equal  |K)rtion  be  diverted  from  the  Atlantic  coast  of  the  United  States 
by  an  elevation  of  the  sea-bottom  between  Florida  and  Cuba,  the  con- 
sequences would  necessarily  be  incalculably  great,  sp  that  the  mere 
existenoaof  socb  a  |H>ssible  cause  for  great.chauges  in  the  distribution. 
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of  moistare  over  the  uortherQ  hemisphere  is  safficient  to  make  one 
hesitate  before  committiug  himself  aiireservedly  to  any  other  theory; 
at  any  rate,  to  one  which  has  not  tor  itself  indepeudent  and  adequate 
proof." 

Ill  the  Appendix  to  the  same  volume,  Mr.  Warren  Upham,  in  dis- 
cnssing  the  probable  causes  of  glaciatiou,  says :  ^^  The  Quaternary  up- 
lifts of  the  Andes  and  Eocky  Mountains  and  of  the  West  Indies  maice 
it  nearly  certain  that  the  Isthmus  of  Panama  has  bt*en  similarly  ele- 
vated during  the  recent  epoch.  •  •  •  It  may  be  true,  therefons 
that  the  submergence  of  this  isthmus  was  one  of  the  causes  of  tbe 
Gliicial  period,  the  continuation  of  the  equatorial  oceanic  current  west- 
Wiird  into  the  Pacific  having  greatly  diminished  or  wholly  diverted  the 
Gulf  Stream,  which  carries  warmth  from  the  tropics  to  tlie  northern 
Atlantic  and  northwestern  Europe." 

Any  very  recent  means  by  which  the  fishes  could  have  passed  readily 
from  one  side  to  tbe  other  would  have  resulted  in  making  the  fish  faunse 
of  the  two  shores  practically  identical ;  but  the  time  that  has  elapsed 
since  such  a  water  way  could  have  existed  has  been  long  enough  to 
allow  the  fishes  of  the  two  sides  to  become  practically  distinct  That 
the  molluscs  of  the  two  shores  are  also  almost  wholly  distinct,  as  showu 
b,V  Dr.  Fischer,  is  even  stronger  evidence  of  the  remoteness  of  the 
time  when  the  means  of  communication,  between  the  two  oceans  could 
have  existed,  for  *^ species"  among  molluscs  are  probably  more  persist- 
ent than  among  fishes. 

Our  present  knowledge,  therefore,  of  the  fishes  of  tropical  America 
justifies  us  in  regiirding  the  fish  faunae  of  the  two  coasts  as  being  essen- 
tially distinct,  and  that  there  has  not  been,  at  any  comparatively  recent 
time,  any  water  way  through  the  Isthmus  of  Panama. 

We  are  under  great  obligations  to  the  Mexican  minister  at  Wasbing- 
tofi,  Senor  Bomero,  and  to  other  officials  of  the  Mexican  Government, 
for  valuable  assistance  and  for  many  courtesies  extended  to  us;  also  to 
Hon.  A.  Willard,  United  States  consul  at  Guaymas,  who  rendered  us 
valuable  aid  in  many  ways;  and  to  Dr.  David  IS.  Jordan,  president  of 
Indiana  University,  we  wish  to  acknowledge  our  great  indebtedness  for 
the  u.seof  his  valuable  library  and  extensive  collections. 

The  following  is  a  list  of  the  twenty-one  species  described  as  new  to 
science: 


1.  RhiDoptera  steindacbneri. 

V.  SynodusjenkiDsi  Jordan  &  Bolknan. 

3.  Siphostoma  arctum. 

4.  Meiiidia  clnra. 

5.  Menidia  sardiiia. 

6.  Atherinops  regis. 

7.  Centroponias  grandoculains. 

8.  MycforopcTca  jordaiii. 

9.  Hertnosilla  azurea. 

10.  Upenciis  raithbuni. 

11.  Paeudojulis  venustus. 


12.  Gobius  chiqnita. 

13.  Gobi  us  longicaudDS. 

14.  Gilliohibys  y-canda. 

15.  Gillichthys  guaymasit. 

16.  Scorpaena  Bonora^. 

17.  Gnathypops  scops. 

18.  OpisthogDatbus  onimafa. 

19.  AachenopteruR  asper. 

20.  Psednoblenuiiis  hypacanthas. 

21.  CitharichUiye  gilberti. 
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One  of  these  species,  Oillichthys  ycauda^  has  since  been  reported  from 
San  Diego  by  Dr.  Gilbert,  in  the  Proceedings  of  the  U.  S.  National 
MaAenm,  toL  xii,  3€»3 ;  while  another  species,  Synodus  jenMnsi,  has  been 
obtained  off  the  coast  of  Colombia,  from  which  specimens  it  was  described 
iiy  Dr.  Jordan  and  Mr.  Bollman  in  the  Proceedings  of  the  U.  S.  National 
3luseam  for  1889,  p.  153. 

Tbe  following  genera  and  species  have  not  been  reported  before  from 
aoy  point  south  of  San  Diego,  Oalifornia,  or  Gerros  Island : 

1.  Heiniramphns  ro«UB.    (San  Diego  Bay.) 

2.  XeDJstias califomiensis.    (San  Diego;  Cerros  Island. ) 

3.  laeethes  gilberfci.    (Santa  Barbara  and  San  Diego,  California.) 

The  following  forty-six  species  have  already  been  recorded  from  the 
fiianal  area  embracing  the  G-alf  of  California  north  of  Mazatlan  : 

24.  Pomadasis  axillaris. 

25.  Hfemulon  maonlicanda. 


1.  Sphyma  zygiena. 

2.  RhinobatuM  glancostigma. 

3.  Albnla  vnlpes. 

4.  Elopssaarns. 

5.  Stolephorus  opercniaris. 

C.  Hemiramphns  nnifaaciatus. 
7.  Ilippoeampna  tngAns. 
H.  Fistalaria  depressa. 
!).  Mugil  cephalas. 

10.  Mngil  ciirema. 

11.  Sphyrwna  argentea. 

l*i.  Polydaotylus  approximans. 
1-t.  Scomber  col  ins. 

14.  Trachnrops  crumenopbtbalmns. 

15.  Caranx  caballua. 
IH.  Selene  vomer. 

17.  Trachynotns  fasciatun. 

18.  Nematistina  pectoral  is. 

19.  Diplectmm  radiale. 

20.  Serranos  macnlato-fasciatus. 

21.  Hoplopagms  gtlntheri. 
2^.  Laljanns  novomfaaciatns. 
23.  Orthopristis  iuomatna. 


26.  HsBmulon  flavignttatam. 

27.  Hsemulon  schranki. 

28.  HiBniiilon  Bezfasciatum. 

29.  Calamus  brachysomus. 

30.  Girella  nigricans. 

31.  Kyphosns  analogns. 

32.  Upenens  dentatns. 

33.  Umbriua  xanti. 

34.  CyuoscioQ  parvipinnis. 

35.  Gerres  gracilis. 

36.  Harpe  diplotsenia. 

37.  Glyphisodon  saxatilis. 

38.  ChfBtodipterns  zonatns. 

39.  Gobius  sagittala. 

40.  Gillicbthys  mirabilis. 

41.  Gobiosoroa  bistrio. 

42.  Poriohtbys  niargaritatns. 

43.  LabrosomuB  xanti. 

44.  Paralicbtbys  adspersus. 

45.  Balistes  polylepis. 

46.  Spheroides  politns. 


The  following  forty -one  species  have  not  hitherto  been  reported  from 
any  point  north  of  Mazatlan : 

1.  Galena  lonalatos.    Mazatlan. 

2.  Galens  dorsalis.     Mazatlan  ;  Panama. 

3.  Ealamia  frouto.    Mazatlan. 

4.  Scoliodon  longurlo.    Mazatlan ;  Panama. 

5.  Sphymatndes.    Mazatlan. 

6.  Urolopbus  nebnloens.    Colima. 

7.  Daayatis longus.    Mazatlan;  Acapnico ;  Panama. 

8.  Tacbysnrns  platypogon.     Mazatlan  and  southward. 

9.  Cfaanoe  chauos.    Mazatlan  ;  Chiapam. 

10.  Optsthonema  libert<atis.     Mazatlan;  Libertad  ;  Panama. 

11.  Stolephortis  macrolepidotas.    Mazatlan  and  southward. 
IS.  8y nodus  Jeukinsi.    Oft' the  coast  of  Colombia. 

13.  Gymuothorax  funebris.    Mazatlan. 
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14.  TyloBurus  Btolt^maDni.     Mazatlau  ;  Panama. 

15.  Scomberomoras  maoulatas. 

16.  Caranx  latus.    Mazatlan  ;  Panama. 

17.  Caranx  hippoe.    Mazatlan ;  Panama. 

18.  Caranx specioBus.    Mazatlan;  Panama. 

19.  CblorosoombruB orqueta.    Mazatlan;  Panama. 
-SO.  Oligoplites  altns.    Mazatlan ;  Panama. 

m,  Oligoplites sanms.    Mazatlan;  Panama. 

ilQ,  Centropomns  nndecimaliB.    Mazatlan ;  Panama. 

as.  Proraiorops  gnttatus.    Mazatlau ;  Panama. 

124.  EpinepheloB  analogue.    Mazatlan ;  Acapulco ;  La  Union  ;  Panama. 

25.  Lobotes  anrinamensis.    Puuta  Arenas ;  Panama. 

26.  LutjanuB  argentiventriB.     Mazatlan  ;  Panama. 

27.  LutjanuB  gnttatus.    Mazatlan  ;  Panama. 

28.  LntjanuB  Colorado.    Mazatlan ;  Panama. 

29.  OrthopriBtia  chaloeus.    Mazatlan  ;  Panama. 

30.  Pomadasis  elongatns.    Mazatlan  and  southward. 

31.  PomadaBiB  macracanthuB.    Mazatlan;  Pnnta  Arenas;  Chiapam;  PaDBiDA. 

32.  KyphoBUB  elegans.    Mazatlau. 

33.  UpeneuB grandlsquamis.    Mazatlan;  Panama. 

34.  Bairdiella  icistia.    Mazatlan. 

35.  Micropogon  ectenes.    Mazatlan. 

86.  Gerres  lineatu^.     Mazatlan  ;  Acapulco ;  San  Bias ;  Chiapam. 

37.  Chsetodon  humeral  is.    Mazatlan;  Colima;  Panama;  Sandwich  Islands  f 

38.  Pomacanthns zonipectus.    Mazatlau;  San  Salvador;  Panama. 

39.  ScorpsBua  plumieri.    Mazatlan ;  Panama. 

40.  Isesthes  striatus.    Panama. 

41.  AchiruB  mazatlanus.    Mazatlan. 


The  foIlowiDg  twenty-four  species  are  now  known  from  both  the 
Atlantic  and  Pacific  coasts  of  North  America: 


1.  Spbyrna  tudes. 

2.  Spbyrna  zygseua. 

3.  Albula  vulpes. 

4.  Elops  sauruB. 

5.  Hemiramphus  nnifasciatus. 

6.  Mugil  oephalus. 

7.  Mugil  cnrema. 

8.  Scomber  oolias. 

9.  Scomberomorns  maculatus. 

10.  Tracburops  crumenophthalmus. 

11.  Caranx  cabal  1  us. 

12.  Caranx  latas. 


13.  Caranx  hippos. 

14.  Selene  yomer. 

15.  Oligoplites  sanruB. 

16.  Centropomns  nndecimalis. 

17.  Diplectrnm  radiale. 

18.  Prom irrops  gnttatus. 

19.  Lobotes  Burinamensls. 

20.  Hsemulon  scbranki. 

21.  Gerres  gracilis. 

22.  Glyphisodon  saxatilis. 

23.  Scorpaena  plumieri. 

24.  Gymnothorax  fnnebris. 


1.  OaleuB  lunulatUB  (Jordan  &  Gilbert). 

MnaielHS  lunulatua  Jordan  &,  Gilbert,  Proc.  U.  S.  Nat.  Mua.  1882,  108.    {MagatUn). 

Jordan  and  Gilbert,  Bull.  U.  S.  Fish  Comm.  1882, 105.   (Name  only.     ifara</«ii)i 
Galeae  Innulatut  Jordan,  Proc.  U.  S.  Nat.  Mus.  1685,  363.    (Name  only).    JoidaUr 

Cat.  Fishes  N.  A.,  1885,  6. 

We  obtained  bnt  one  specimen  of  this  shark,  20  inches  in  liength.  It 
does  not  appear  to  be  at  all  freq^aent  iQ  tUo  bay,  a9  it  waQ  opt  known io^ 
the  local  ftshermea*. 
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Miittelui  dornalia  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1864,  14U.     (rauaiua).    Jordan 

&  Gilbert,  Proc.  U.  S.  Nat.  Muh.  1882,  109.     (Panama). 
GmUm  dortalit,  JordaD,  Proc.  U.  S.  Nat.  Mas.  1885,  363.    (Name  only). 

A  half  dozen  foetuses  of  this  species  were  sent  to  as  by  Mr.  Theodore 
Caiievet  after  we  had  left  Gaaymas. 

Mea$MremeHt$  of  two  $pecimeM  (Nos,  190,  a  ^,  and  191,  a  9  )  give  the  following  resulta : 
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The  head  is  relatively  qaite  broad  but  flattened  vertically,  the  snout 
rather  long  and  tapering,  while  the  body  is  long  and  very  slender,  ta- 
l»eriDg  gradually  to  the  tail.  The  shagreen  is  more  or  less  de\  eloped 
over  the  entire  body  but  is  most  pronounced  on  the  head  and  along  the 
median  dorsal  line;  it  is  also  well  developed  upon  the  pectoral  hus  but 
leas  80  OD  the  others. 

3.  Bulamia  fronto  (Jordan  &>  Gilbert). 
Tihuron, 

C^mUrUufronio  Jord&n  &  Gilbert,  Proc.  U.  S.  Nat.  Mns.  1882,  102.  (Mazatlan.) ;  Bull. 

U.  S.  Fish  Conini.  1882,  105.    (Name  only.    Mazatlan.) 
GtreAorklwiw/raiito,  Jordan,  Proc.  U.  S.  Nat. Mu8. 1885, 363.    (Nameonly.)    /6i(/.,Cat. 

FiahM  N.  A.,  1885,  7. 

One  spedmen,  28  inches  long,  was  taken  by  us.  This  shark  is  very 
nMnmoa  in  the  Bay  of  Guaymas,  wliere  large  specimens  are  frequently 
Uken  with  the  hook.  It  often  seriously  interferes  with  hook  and  line 
fishing  by  stealing  the  catch  before  it  can  be  gotten  oqt  of  the  water 
\iy  the  fisherman. 

Proc  N.  M.  91 9 
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4.  ScQUodon  longurlo  Jordan  &.  Gilbert. 

Tiburon. 

Carchariat  lofigurio  Jordan  <&  Gilbert,  Proc.  U.  S.  Nat.  Mns.  1682,  106.     {MazatlM.) 
i<cvliodon  longuriOy  Jordan  &  Gilbert,  Bull.  U.S.  Fish  Comm.  m8i,  105.    {MazatlM, 

Name  only.) 
Carcharhinua  longuriOj  Jordan,  Proc.  U.  S.  Nat.  Mas.  Ib85,  363.    (Name  only.) 
Junlau,  Cat.  Fishes  N.  A.,  Idb5,  8. 

Two  specimeDS,  17  and  18  inches  long  respectively;  were  taken. 

5.  Rhinoptera  steindachneri  sp.  noy. 

(Type  No.  43235,  U.S.N.  M.) 

Gabilan. 

(Plate  I.) 

Width  of  disk  1.8  times  its  length;  anterior  border  nearly  straight 
from  spiracle  for  about  two-thirds  its  length;  thence  to  the  tip  slightly 
convex,  thus  giving  the  fin  the  outline  of  a  wing;  posterior  border 
strongly  concave  in  its  outer  half,  nearly  straight  along  its  inner  half. 
Jjength  of  anterior  margin  of  pectoral  not  quite  equal  to  the  length  of 
the  disk;  but  about  equal  to  that  of  the  posterior  border;  inner  bonier 
of  hectoral  more  than  half  interorbital  space;  greatest  width  of  ventral 
fins  equals  half  the  interorbital  width,  while  its  length  is  nine-tenths  of 
the  same. 

Tail  very  slender,  its  length  greater  than  that  of  the  disk  (1^  times 
length  of  disk  in  one  specimen,  while  in  the  other  it  but  slightly  exceeds 
the  disk). 

Muzzle  emarginate ;  interorbital  space  concave,  its  width  eqaal  to  the 
distance  between  the  spiracles,  or  the  greatest  depth  of  the  body.  The 
cephalic  fin  is  a  little  broiuier  than  the  head,  and  the  length  of  the  free 
portion  is  contained  more  than  twice  in  the  interorbital  width* 

Height  of  the  dorsal  fin  1^  times  its  length.  In  one  specimen  there 
are  two  stout,  strongly  serrated  spines  near  the  base  of  the  tail,  these 
lyifig  very  close  together,  while  in  the  other  specimen  there  is  but  one 
spine;  these  spines  are  about  equal  in  size,  the  length  of  the  free  por- 
tion being  about  2^  times  that  of  eye. 

Skin  everywhere  smooth. 

Nasal  valves  confluent  into  a  broad  flap  with  a  free  margin  whieb, 
together  with  the  upper  side,  is  covered  with  papillae. 

Teeth  in  the  lower  jaw  in  seven  series ;  seven  teeth  developed  in  the 
median,  and  six  in  each  of  the  other,  series.  The  teeth  of  the  median 
series  are  hexagonal  in  shape,  the  length  being  three-elevenths  of  the 
breadth,  which  is  nearly  twice  the  breadth  of  a  tooth  of  the  second 
series ;  the  teeth  of  the  second  series  hexagonal,  the  length  being  seven- 
twelfths  of  the  width,  which  is  again  nearly  twice  the  width  of  those  of 
the  next  series ;  in  the  next  series  the  teeth  are  diamond-shaped,  the 
length  If  times  the  breadth ;  those  of  the  last  (outer)  series  triangular, 
the  length  being  about  twice  the  breadth. 
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The  teeth  of  the  upper  jaw  very  similar  to  those  of  the  lower. 

Color:  Above,  aoiforin  dark  brown  all  over,  a  little  paler  on  head; 
below,  creamy  white,  except  oater  third  of  pectorals,  which  are  darker. 

This  very  interesting  species  was  frequently  seen  by  ns  at  vaiioas 
places  in  the  bay  of  Guaymas.  It  has  the  habit  of  jumping  some  dis- 
tance out  of  the  water  at  irregular  intervals,  and  at  such  times  presents 
a  very  striking  appearance. 

None  of  the  teeth  are  worn,  except  those  of  the  first  three  transverse 
series. 

It  is  known  to  the  local  fishermen  as  the  OaMlan. 

Two  specimens  were  obtained  by  us,  the  measurements  of  which  we 
here  give  in  millimetres : 


Nambera  on  specimens  . 


Length  of  disk  to  origin  of  dorsal  ftn 

Width  of  disk 

Length  of  tail 

Lenxth  of  ren  tnl  fins 

Greatest  width  of  ventral  fins 

Greatest  depth  of  body  .  

Depth  of  bead  measared  over  the  Jaws 

Wiiith  ot  interorbical  space 

Width  between  npiTtAkes 

Length  of  anterior  margin  of  pectoral 

Length  of  post^iior  margin  of  pectoral « 

Length  o' inner  margin  of  pectoral 

Length  of  free  portion  of  caudal  ^  pine 

Longitudinal  diameter  of  spiracle 

Vertical  diameter  of  spiracle 

Diameter  of  eye 

Distance  from  eye  to  spiracle 

Length  of  free  portion  of  cephalic  fin 

Depth  of  notch  in  oepbaliclin 

Widthofmoath    

IHstauce  of  month  from  notch  in  cephalic  fln. 
Dislsooe  from  month  to  vent 
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55 

34 
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20 

14 
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25 
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We  take  great  pleasure  in  naming  this  interesting  species  for  Dr. 
Franz  Steindachner  of  Vienna,  in  recognition  of  his  valuable  services 
to  American  ichthyology. 

6.  Sphyma  tudes  (Covier). 

Zjfg<Fna  tudea  Cavier,  R^gne  Animal.    Ganther,  Cat.  Fishes,  viii,  382, 1870. 

Spk^a  ttidss,  Jordan  &  Gilbert,  Bull.  U.  S.  FibIi  Comm.  1882,  105.    (Name  only ; 

MazailcA).    Jordan,  Proc.  U.  S.  Nat.  Mas.  1885,  364.    (Name  only.)    Jordan, 

Cat.  FiehesN.  A.,  1885,  9. 

The  collection  contains  but  one  specimen  of  this  species  twenty 
inches  in  length. 


7.  Sphyma  zygssna  (L.). 

Squaltts  zygmna  Linnffius,  Sy sterna  Natnrfe.  1758,  x,  399. 

Spkjpma  zygaena,  Jordan,  Proc.  U.  S.  Nat.  Mus.   1885,  364  (Mazatlan;  Panama); 
Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1881,  32  (San  Diego,  California). 

One  specimen  2^  feet  long. 
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8.  Rhinobatus  glaucoBtigma  Jordan  &  Gilbert. 

Rhinobatiu  glauowtigma  Jordau  <&  Gilbert,  Proc.  U.  S.  Nat.  Mas.  1883,  210  {Mumi^ 

Ian);  Jordan,  Proc.  U.  S.  Nat.  Miis.  1885,  3t)4  (name  only);  Jordan, Cat  Ftahes 

N.  A.,  1885,10. 
RhinohatiM  productua,  Streets,  Bull.  U.  S.  Nat.   Mua.  1877,   vii,55  {San  Bartkoiome 

Baifj  Lower  California). 
•Ekiuobaius  leucorhifnchuiy  Jordau  &  Gilbert,  Bull.  U.  S.  Fiah  Comm.  1882, 105  (naoM 

only.    Mazailan), 

One  specimen  'lO  inches  long. 

9.  UrolophuB  nebulosuB  Garman. 
Raya, 
Urolophua  nebuloaM  Garman,  Proc.  U.  S.  Nat.  Mus.  1885,  41  {Colima,  Mexico). 

Tbis  species,  represented  in  the  collection  by  eighteen  8i>ecimens, 
scarcely  differs  from  Urolophus  halleri  Cooper,  except  that  the  upper 
parts  are  light  brown  with  small  scattered  inkish  spots.  These  spots 
are  most  evident  in  the  foBtnses  in  which  they  are  placed  regularly  in  a 
row  around  the  pectorals,  this  regularity  disappearing  with  age.  In 
the  younger  fuBtuses  the  skin  of  the  upper  margin  of  the  spiracles  \a 
prolonged  in  a  lanceolate  flap  as  long  as  the  eye^  this  character  disap- 
pears at  an  early  age. 

Of  the  eighteen  si>ecimens  secured  by  us  fourteen  were  foetuses,  seveo 
each  from  numbers  1  and  2  of  the  following  table : 


Length  of  disk 

Width  of  disk 

Length  of  tail  from  base  of  ventraU 


1 

mm. 

2 
mm. 

3 

mm. 

215 



190 

200 

243 

1» 

133 

13« 

133 

Three  foetuses  give  the  following  measurements : 


Lenc^th  of  disk . . . . 
Width  of  disk  .... 
Length  of  tall.  I... 
Interorbital  space 
Snoot  to  eye 


IS 


>  s 


10.  Daayatis  longua  Garman. 

Raya. 

Danbatis  Umga  Garman,  Bull.  Mns.  Comp.  Zool.  1880,  vi,  170  {Acapulco ;  Panawia); 

Jordan  &  Gilbert,  Synopsis,  1882,  66. 
Dasybatis  longus,  Jordan,  Proc.  U.  S.  Nat.  Mus.  1885,  364  {Mazatlan). 

Four  specimens  of  this  species,  and  a  pair  of  jaws  of  another  speci- 
men too  large  to  i)reserve,  are  in  the  collection.  The  measoremeDta 
areas  follows: 


Length  of  dtsk 

Width  of  dbk 

Length  of  tall 


IneKet. 
n.25 
12.00 
12  + 


Inches. 
8.25 
9.00 
12.00 


Inekea. 
7.50 
8.S5 
11.  M 


7.» 
ILII 


^eu  uy  -^^-J  v_y  v_^ 
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In  specimen  No.  1  the  tail  is  broken  off,  bat  it  was  probably  not  much 
over  12  inches  in  len<];th.  Mr.  Qarman,  in  bis  description,  makes  the 
tail  of  this  species  more  than  twice  the  length  of  the  disk,  which  is  far 
from  the  case  in  our  specimens. 

Oar  specimens  indicate  that  the  asperities  on  the  yonnger  specimens 
appear  airlier  on  the  back  than  on  the  shoulder  girdles* 

This  record  extends  the  range  of  this  species  north  from  Mazatlan. 

11.  TachyBums  platypogon  GUnther. 

Bagre. 

Arimt  pWypogon  GUnther,  Cat.  Fishes  Brit.  Mas.  Y,  147, 1864.  (San  Jos4,  GuateniaU) ; 
SteiDflachner,  Ichthyol.  Beitrage  iv,  17,  1875;  Jordau,  Bull.  U.  S.  Fish  CoDim. 
18^^  44  (Hojrallaa;  Libertad;  Punia  Arenas;  Panama). 

Six  specimens  were  obtained,  the  largest  having  a  total  length  of  17 
inches. 

A  good  description  is  given  by  each  of  the  naturalists  referred  to  in 
the  at>ove  synonymy. 

12.  Albula  vulpes  L. 

Sabalo. 

Jlkulu  nilpM,  Jordan  &,  Gilbert,  Proc.U.  S.  Nat.  Mns.  1880,  457  (Monterey  Bay;  San 
IHegc);  tMd.,1881,  37  and  '^78  (San  Diego  Bay;  Pequina  Bay,  Lowpr  Calif. )\  ibid., 
lriS^e22(Panafna), 

Nomerons  specimens  of  this  common  and  widely  distributed  fish  were 
obtained.    It  is  one  of  the  most  common  species  here. 

13.  X&ops  sauniB  L. 

Sabalo. 

£fop^  &aMrui  LinD»nB,  Syat.  Katnnc :  Giintber,  Cat.  Fishes,  1868,  vn,  470. 

Elopt  9auru$,  Jordan  &  Gilbert,  Bull.  U.  S.  FIsb  Coram.  1882,  105  and  109  (Mazatlan  ; 

Panama) ;  ibid,,  Pioc.  U.  S.  Nat.  Mus.  18S2,  3&3  uml 6^2  (Cape  San  Lucas;  Panama) ; 

tHii.,1885,  368  (Mazatlan;  Panama);  Jordan,  Cat.  Fishes,  1885,  34. 

This,  like  the  preceding,  is  a  common  fish  at  Guaymas,  and  is  known 
by  the  same  name,  SabaHo^  to  the  local  fishermen.  Of  a  half-dozen  speci- 
mens  brought  home  by  us,  the  longest  measures  17  inches  in  total  length. 

14.  ChanoB  chanos  (Forskal). 
Sabalo. 

Mmgil  ckamoi  Forskal,  Descr.  Anim.,  74 ;  Chanos  chanoSf  Jordan.  Proo.  U.  S.  Nat.  Mns. 
l&S5,'SSS(Maiatlan). 

Six  individuals  of  this  East  Indian  species  were  obtained.  It  appears 
to  be  common  at  Gnaymas. 
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15.  Opisthonema  libertatis  (Giiniher). 
Sardina. 

MeUtta  liheriatia  Giiniher,  Proc.  Zool.  Soc.  London  1866,  603  {Lihertad). 
Clupea  liberiaiis  GUnther,  Cat.  Fishes,  1868,  vii,  433. 

OpiathanenM  Ubertate,  Jordan  &  Gilbnrt,  Proc.  U.  S.  Nat.  Mua.  1882,  6*2S  {Panama); 
Jordan,  Proc.  U.  S.  Nat.  Mus.  1885,  366  (Mazatlan  ;  Panama), 

This  species  is  very  abnndaDt  at  Guaymas,  many  specimens  being  ob- 
tained, the  largest  measuring  8^  inches  in  total  length. 

The  general  color  is  the  same  as  in  0.  oglinumj  the  humeral  spot  is 
very  plain.  This  species  is,  however,  more  elongate,  the  depth  being 
contained  3  times  in  the  length ;  the  Jiead  is  larger  and  less  deep,  and 
is  contained  3^  instead  of  4^  in  length. 

16.  Stolephoras  macrolepidotus  (Kner  A  Steind.). 

Sardina  hocona. 

EngrauXls  macroUpidoiUB  Kner  <&  Steindachner,  Abbandl.  Bayer,  Akad.  Wias.,  X,  1864, 
21,  Pi. Ill,  Fig.  2 (i^io  Bayano;  Panama);  GUuther,  Cat.  Fishes,  1868,  vii,  385. 

Slolephorus  macroleptdotuSf  Jordan,  Cat.  Fishes,  1885,  37 ;  ibid.y  Proc.  U.  S.  Nat.  Mos. 
1885,367  {Mazatlan ;  Panama), 

Very  abundant.  Great  numbers  of  this  species,  together  with  many 
of  Opisthonema  libertatis,  died  in  the  summer  of  1887,  and  their  dead 
and  decaying  bodies,  washed  up  along  the  shore,  rendered  a  summer 
residence  at  Ouaymas  almost  unendurable. 

17.  StolephoniB  opercularis  Jordan  <&  Gilberts 

Stolepharus  opercularis  Jordan  &  Gilbert,  Proo.  U.  S.  Nat.  Mus.  1881,  276  (Pvate. 
Sau  Felipe,  Qui/  of  Califoi'nia) ;  Jordan,  Cat.  Fishes,  1885,  37 ;  Jordan,  Proe.  V. 
S.  Nat.  Mus.  1885,  367  {Gulf  of  California). 

Less  common.  Scales  39 ;  anal  rays  24 ;  depth  3f .  Body  more  elon- 
gate than  in  S.maerolepidotus,  the  head  much  longer,  bones  less  obliquely 
placed — this  greater  length  showing  itself  in  the  greater  length  of  the 
opercles  and  the  greater  basal  width  of  the  triangle  of  the  cheeks. 
Body  much  less  compressed  and  shorter. 

18.  Synodus  Jenkinai  Jordan  &  BoUman. 

Sjfnodus  jenkinsi  Jordan  &  BoUman,  Proc.  U.  S.  Nat.  Mus.  18*^,  153  {Of  coaat  of  Co- 
lombia). 

Of  this  recently  described  species  we  obtained  two  specimens,  72  and 
260  millimetres  in  length  respectively. 

19.  Gymnothoraz  funebria  (RaDzani).  j 

Sidera  castanea  Jordan  Sl  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1882,  647  {Mazatlan)  ;  iM.,  J 
188.3,  210 ;  Jordan,  Cat.  Fishes  North  Am.,  1885, 51 ;  Jordan,  Proo.  U.  8.  Nat.  II 
1885,  36U  (Mazatlan). 

Three  specimens,  the  largest  38  inches  long.  The  dorsal  is  very  fninty 
edged  with  black. 
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We  are  informed  by  Dr.  Jordan  that  Sidera  castanea  can  not  be  dis- 
tingaished  from  the  common  Gymnothorax  ftinebria  of  the  West  Indian 
fiuina. 

20.  Tylosnras  Stoltzmaxmi  (Steind.)* 

Mwe  tiolUmanni  Steindachner,  Ichthyol.  Beitrage  vii,  1878,  21. 
Ty/MnriM  9ierr\ta  Jordan  &,  Gilbert,  Proo.  U.  8.  Nat.  Mns.  1881,  458  {Mazailan), 
l^losurMs  Btoltgmanni,  JordskB,  Cat.  Fishes  N.  A.,  1885,  59;  Jordan,  Proc.  U.  8.  Nat. 
Mas.  1885, 370  {Mazatlan  ;  Panama). 

One  specimen  28  inches  long. 

21.  HemiramphoB  tmifaaciatus  Ranzani. 

Hmirhamphug  Mn\fa9ciatu8  Ranzani,  Comm.  Inst.  Bou.,  1842,  v,  326,  Tab.  25;  Jordan 
&  Gilbert,  Synopsis,  1882,  376;  ibid,^  Proc.  U.  S.  Nat.  Mas.  1882,  356  {Cape  San 
Lucan) ;  Jordan,  Cat.  Fishes  N.  A.,  1885,  GO. 

Apparently  not  common,  bat  one  specimen  having  been  obtained. 
Valoed  here  as  a  food  fish. 

22.  Hemiramphna  rosae  Jordan  <&  Gilbert. 

Hemiramplius  tobos  Jordan  &,  Gilbert,  Proo.  U.  8.  Nat.  Mus.  1880,  335  {San  Diego 
Bag).    Jordan  &  Gilbert,  Synopsis,  1882,  376.    Jordan,  Cat.  Fish.  N.  A.,  1885, 60. 

Very  common  in  the  bay  at  Guaymas.  The  largest  individual  ob- 
tained measures  136  millimetres  in  total  length,  and  111  millimetres 
withoQt  the  beak. 

23.  Siphostoma  arctnm  Jenkins  &  Evermaun. 
Slitkosloma  areium  Jenkins  &  Everuiann,  Proc.  U.  8.  Nat.  Mas.  1888, 137  ( (riMiyiiia«). 

Bat  one  specimen  9  centimetres  long  was  obtained. 

24.  Hippocampna  ine;ens  Girard. 

Hippocampus  ingens  Girard,  U..  8.  Pacific  R.  R.  Survey,  Fishes,  1858,  34'i  {San, Diego 
Bay),  Jordan  <&  Gilbert,  Synopsis  Fish.  N.  A.,  1882,  386.  Jordan,  Cat.  Fish.  N. 
A.,  1885,  62. 

Fonr  specimens  were  obtained.  Apparently  it  is  qnite  rare,  as  even 
small  specimens  bring  high  prices  as  curios. 

25.  Fiatalaria  depreaaa  Gilnther. 

Agitjon. 

Fiatularia  depreeea  GQnther,  Shore  Fishes,  Challenger  Exp.,  18S0,  69,  PI.  xxxii,  fig. 
D  (Lower  Ckilifornia).  Jordan  &  Gilbert,  Bull.  U.  8.  Fish.  Comm.  1882, 106  (name 
only)  {Mazatlan).  Ibid.^  109  (name  only)  {Panama).  Jordan,  Proc.  U.  8.  Nat. 
Mns.  1885,  371  {Mazatlan).    .Jordan,  Cat.  Fish.  N.  A.,  1885,  63  (name  only). 

Represented  in  the  collection  by  five  specimens,  each  from  25  to  30 
inches  in  length.    One  specimen  measares  as  follows : 

Millimeters. 

Total  length 735 

Len.th  to  base  of  caudal 635 

Lenf^lh  ofoandal  filament 102 

Snout  to  origin  of  dorsal 521 

Suout  to  origin  of  anal 514 

Snont  to  origin  of  pectorals 235 
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MiUimetor. 

Snout  to  origin  of  venirals 316 

Depth  of  body  at  dorsal 13 

Width  of  body  at  dorsal 18 

Width  of  iDterorbital  space 10 

Length  of  cleft  of  month 13 

Head  inleugth,  2^;  eye  in  snoat,  8;  eye  in  head,  11. 

Ill  8oine  specimens  the  two  principal  ridges  diverge  toward  the  end 
of  the  siioat  and  tbeu  again  converge  as  described  by  Giinther  in  the 
Sbore  Fishes  of  the  Challenger  Expedition. 

26.  Mngll  cephalna  L. 
Liza. 

To  the  synonymy  of  this  species  given  by  Jordan  and  Swain  in  the 
Troc.  U.  S.  Nat.  Mus.  1884,  263,  the  following  may  now  be  added : 

AIiKjil  cephahis,  Jordan,  Cat.  Fishes  N.  A.,  1885,  64 ;  Jordan,  Proc.  U.  S.  Nat.  Urn- 
1885,  371. 

liather  common,  bat  only  small  specimens  were  obtained. 

27.  Mugil  curema  Cnv.  &  Val. 
Liza. 

To  the  synonymy  of  this  species  given  by  Jordan  and  Swain  in  Proc 
U.  S.  Nat.  Mus.  1884,  2G8,  may  be  added  : 
AfiifjU  curema,  Jordan,  Proc.  Nat.  Mns.  1885,  :)71  (Mazailan;  Panama),    Jordan,  Cat 

ri8bN.A.,1885,  64. 
MtKi'il  braHilienais  of  most  authors,  hnl  not  of  Agassiz,  nor  of  Jordan  and  Swaiu. 

Tills  is  a  very  common  fish  in  the  Bay  of  Gnaymas,  and  is  highly 
prized  as  food. 

28.  Menidia  dara  sp.  nov. 
(Type,  No.  4:«37,  U.  S.  N.  M.) 

Head,  4i  (4^);  depth,  6,^o  (7i);  eye,  3;  D.  V,  1-9;  A.  25;  scales  56, 
11  in  transverse  series. 

Body  slender,  general  form  that  of  M.  sardina'^  e,\e  large,  equals 
width  of  interorbitiil  space ;  distance  between  dorsal  fins  less  than  that 
from  tip  of  snout  to  posterior  rim  of  orbit.  Origin  of  first  dorsal  nearer 
tip  of  caudal  than  snout ;  pectorals  three-fourths  length  of  head.  Scales 
small  and  i)ersistent. 

General  color  that  of  M.  sardina^  the  lateral  band  plumbeous  above 
and  silvery  below. 

Allied  to  M.  sardina  Jenkins  and  Evermann,  from  which  it  may  b^ 
readily  distinguished  by  the  greater  number  of  scales  in  longitudinal 
series. 

One  specimen,  72  millimetres  long. 

29.  Menidia  sardina  Jenlcius  Sl  Evermann. 

Peje  Reje  of  the  fishermen. 

Aiherina  sardina  J onkins  &  Evermann,  Proc.  IT.  S.  Nat.  Mas.  1888»137  (OuapMi)- 

Known  from  three  specimens  (No.  ;i9633,  IT.  S.  National  Museum). 
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30.  Athdrinop«  regis  Jenkins  &  Evermann. 

Pez  del  Bey, 

Atkerinops  regis  Jenkins  &  Evermann,  Proc.  U.  S.  Nat.  Mus.  1888,  138  (Ouaymaa). 
A  cotninoD  species. 

31.  Sphyrasna  argentea  Girard. 
Agnjom, 

Spkyrcnta  argentea  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  144.    Girard,  Pao.  R.  R. 

Survey,  Zool.,  Fishes,  39,  PI.  14,  1859. 
Spkiframa  Ineaaana  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1863,  86. 
Spkifrana  argentea,  Steindachner,  Ichthy.  Beitr.  vii,  1, 1878.    Jordan  &,  Gilbert,  Proc. 

U.  S.  Nat.   Mns.  1880,  456  {San  Francisco;  Santa  Barbara  Islands;    Monterey). 

Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1881,  44 (San  Francisco;  Monterey;  Santa 

Barbara).    Jordan  &.  Gilbert,  Proc.  U.  S.  Nat.  Mns.  1^82,  358  (Cape  San  Lucas). 

Rosa  Smitb,  Proc.  U.  S.  Nat.  Mus.  1883,  :234  (Todos  Santos  Bay,  Lower  California). 

Jordan,  Proc.  U.  S.  Nat.  Mus.  1885,  372  (name  only).  Jordan,  Cat.  Fishes  N.  A., 

65,  lea-i. 

Five  specimens  were  taken.    It  is  fairly  abundant  and  is  in  mnch 
esteem  as  a  food  fish. 

32.  Polydactylua  approadmana  Lay  &  Bennett. 

Baton, 

Polynemns  approxinutns  Lay  &  Bennett,  Beechey's  Voyage  to  the  Pacific,  Zoology,  57. 

Tnchidion  approximans.  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  258. 

Polynemus  approximans^  GUnther,  Fishes  Central  America,  1869, 423.  Jordan  8l  Gilbert, 

Proc.  U.  S.  Nat.  Mus.  1882,  365  {Cape  San  Lucas).    Jordan  &  Gilbert,  Proc.  U.  S. 

Nat.  Mns.  1882,  376  (Panama).  Jordan,  Proc.  U.  S.  Nat.  Mns.  1885,  372  {Mazatlan; 

Panama).    Jordan,  Cat.  Fishes  N.  A.,  1885,  66. 

Six  specimens  were  obtained. 

33.  Scomber  coliaa  Gmelin. 

Apparently  not  common,  as  bat  two  specimens  were  secured.  Head, 
7}  (8) ;  depth,  11^  (12) ;  eye  in  bead,  4^ ;  eye  in  snout,  1^. 

34.  ScomberomoruB  maculatua  (Mitchill). 

Pez  Sierra. 

Tbe  Spanish  mackerel  is  common  at  Guaymas,  and  there,  as  else- 
where, is  an  important  food  fish. 

35.  Trachuropa  onunenophthalmna  (Bloch). 

Mejara. 

Traehurops  bradiychirus  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  261  {Cape  San  Lucas). 
Caranx  erumenophthalmuSf  Jordan  &  Gilbert,  Proc.  U.  8.  Nat.  Mus.  1882,  358.     (Two 
specimens  from  Cape  Sau  Lucas,  types  of  Traehurops  brachychirHS  Gill.) 

Two  specimens,  one  of  which  measures  300  millimetres  in  total  length, 
245  millimetres  to  base  of  cnndal,  -G5  millimetres  to  end  of  middle  caudal 
wys;  head,  3^  (4);  di»pth,  :\\  (^) ;  oye  iu  head,  4§,  in  snout,  1  J. 
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36.  Caranx  caballna  QQiither. 

Caranx  caballua  Gttnther,  TranB.  Zool.  Soc.  London  1869,  4-a.    Jordan,  Proc  U.  8. 
Nat.  Mas.  1885,  374  {Mazatlan;  Panama). 

Scutes  about  37.  This  species  is  difiScnlt  to  <listingaish  from  C.ckryM 
(MitcUill),  of  which  it  would  perhaps  better  be  regarded  as  a  variety. 

A  full  description  is  given  by  Jordan  and  Gilbert  In  the  '^Synopsis,* 
and  full  synonymy  may  be  found  in  Proc.  U.  S.  National  Museam  for 
1883,  199. 

37.  Caranz  latua  Agaasiz. 

Caranx  latus  Agaaaiz,  Pise.  Bras.,  18^,  105. 
Caranx  Atpjpoa,  GUntbor,  ii,  449,  1860.     • 

For  full  synonymy  of  this  species,  see  Jordan  and  Gilbert,  Proc  U. 
S.  National  Museum  1883,  L^OO. 

One  specimen  was  preserved.  The  species  is  quite  common  and  is 
an  imi>ortantfood  fish. 

38.  Caranx  hippoa  (Linniens). 
Curel, 

For  full  synonymy  of  this  and  the  following  species,  see  Jordan  and 
Gill)erf,  Proc.  U.  S.  National  Museum  1883,  200-201. 
A  common  fish.    Four  specimens  were  taken. 

39.  Caranx  apecioaua  (Forsk&l). 
FaUmeta, 

Four  specimens  were  obtained  of  this  rather  common  fish. 
40.  Selene  vomer  (L. ). 

This  is  a  very  common  fish  8t  Gnaymas.  Measurements  of  seventeen 
individuals  are  given  in  the  following  table: 
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41.  ChloroBOombms  orqneta  Jordan  &  Gilbert. 

Ciirel  de  Coitilla, 


13d 


Ckloro$eombru8  orqueta  Jordan  &>  Gilbert,  Proo.  U.  S.  Nat.  Mns.  1882, 646  ( Panama). 
Ckloroscombmi  ohry$urus  Jordan,  Proc.  U.  S.  Nat.  Mas.  1835,  .^5  {Panama). 

One  specimen  was  obtained,  which  gave  the  following  measurements : 


o 

S 

^.j 

1 

s^ 

m3 

Qk. 

3 

«o 

S 

a 

Length  to  base  of  oaodal 

Depth  of  body 

HMd 

Snout 

Eye 

tftxillary 

Pectoral  fin 

Chord  of  the  carve  of  the  Uterml  line. 


42.  Trachynotufl  laBciatua  Gill. 
Panpaniio. 

Traekynoius  faseiaius  Gill,  Proc.  Acad.  Nat.  Sci.  PhUa.  1863,  86  (Cape  San  Luoa$); 
Jordan  and  Gilbert,  Proc.  U.  S.  Nat.  Mns.  1882,  359  (Cape  San  Luoa$);  Jordan, 
Proc.  U.  S.  Nat.  Mns.  1885,  375;  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mns.  1881, 
2.12  (Porto  Escondido^  Mexico);  Giintber,  Fishes  of  Central  America,  1864,  4.34 
(San  Josi ;   Panama), 

Trackynotn8  glaucoidet  Giintber,  Proc.  Zool.  Soc,  1864,  150. 

Seven  specimens  were  obtained,  three  of  which  give  the  following 
measnrements: 


Total  leogth 

Len^  to  baee  of  candal. 
Head. 


Depth 

Length  of  lonKest  dorsal  ray 

Length  of  loofreet  anal  ray 

Leneth  of  candallobe 

Length  of  middle  candal  rays 

Length  of  pectoral  rays 

Dijitance  from  snoot  to  procambent  spine 

Diatanoe  from  procambent  spine  to  base  of  candal  . 

Head  in  length 

Depth  in  length 

Kyeinhead 


mm. 
158 
110 
32 
58 
48 
45 


mm. 

120 
85 
28 
40 
3C 
35 
36 
13 


mfn, 
210 
147 
39 
77 
89 
89 
70 


32 
60 
107 

~1 

4 


In  the  largest  specimen  (No.  3),  the  eye  is  about  equal  to  the  length 
of  the  snoot,  while  in  the  others  it  is  a  little  greater  tbau  the  snont. 

The  origin  of  the  anal  is  midway  between  the  tip  of  the  snout  and 
the  base  of  the  candal. 
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43.  HematlBtiaB  pectoralis  Qill. 

Fez  de  Qallo. 

Kemat%8UH$  peot&ratU  Gill,  Proo.  Acad.  Nat.  Sci.  Phila.  1862,  259  (Cape  San  Lucas); 
Steindachner,  Icbtby.  Beitr.  iv,  II,  1875  ( Panama  and  Magdalena  Bay) ;  Jordan  & 
Gilbert,  Proc.  U.  S.  Nat.  Mus.  1881,277  {PickeUogo,  Lower  California)',  Jordan 
&  Gilbert,  Proc.  U.  8.  Nat.  Mas.  1885,  375;  Jordan,  Cat.  Fish.  N.  A.,  72. 

Qreat  numbers  of  small  specimens  of  this  fish  were  seen,  bat  no 
large  ones. 
Fifty- two  specimens  were  retained. 
One  of  the  largest  of  these  gave  the  following  measarements  : 

mm. 

Total  length 162 

Length  to  base  of  caudal 130 

Depth 45 

Head 41 

Eye 10 

Snoat 10 

Longest  dorsal  rays 85 

Length  of  pectoral 39 

44.  Oligoplitea  altna  (Guntl^r). 

Cwel, 

Ckorinemui  altvie  GUnther,  Fishes  of  Central  America,  1866,  433  {Panama), 
OliffopliteM  alius,  Jordan  &  Gilbert,  Proc.  U.  8.  Nat.  Mas.  1882,  374  ( PaiiaiiiarJ^- Xor*- 

dan  &  Gilbert,  Boll.  U.  8.  Fish  Comni.  1882,  106  and  110  (Maeatlan And  Fono/va); 

Jordan,  Proc.   U.   8.   Nat.  Mas.    1885,  375  {Mazailan;   Panama)',  JordlM»^  Car. 

Fish.  N.A.,  le85,  72. 

Head,  Z\  (4)  to  ^  (5^);  depth,  3  (3^)  to  3^  (4^);  eye  in  head",  3tto4; 
eye  in  snout,  1. 

This  differs  chiefly  from  0.  saurus  in  the  deeper  body  and  shorter 
snout.  The  maxillary  reaches  beyond  the  eye.  Its  length  is  greater 
than  given  byOUnther,  it  being  contained  If  times  in  the  length  of  tbe 
head.  Otherwise  GUnther's  description  applies  very  well  to  our  speci- 
mens. 

Of  six  specimens  in  our  collection,  four  present  the  following  measore- 
ments: 
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45.  OllgopUtes  oaonui  Bloch  &,  Schneider. 

Scomber  aaurus  Bloch  Sl  Scheider,  1801,  32. 

CkoniiemHa  oecidentalis,  Giiatber,  Cat.  Fisb.^u,  I860,  475  (various  We$t  Indian  looali- 
tie!i). 

Oligoplitcfi  inornatus  Gill,  Proc.  Aoad.  Nat.  Sci.  Phila.  1863, 166  (Panama). 

Ckorinemus  inornatu9  Guiither,  Fishes  of  Ceotral  America,  1866,  433. 

OligoplHf  occidenUklia,  Jordan,  Proc.  U.  S.  Nat.  Mas.  1880,  18  (Ea»t  Florida);  Jor- 
dan <&  Gilbert,  Proc.  U.  8.  Nat.  Mns.  1881,  374  (Panama);  Joidan  &  Gilbert, 
Synopsis,  1882,  447;  Jordan  &  Gilbert,  Proc.  U.  8.  Nat.  Mas.  1882,  240  (Peiua- 
cola) ;  Goode  &  Bean,  Proc.  U.  8.  Nat.  Mas.  1882,  235  {Qn\f  of  Mexico), 

(Higopliif  Mwriftf,  Jordan  &  GilbeH,  Proc.  U.  8.  Nat.  Mas.  188*2,  625  {Panama)) 
Jordan,  Cat.  Fish.  N.  A.,  1885,  72;  Jordan,  Proc.  U.  8.  Nat.  Mas.  1885,  .375 
{Panama;  Mazatlan), 

The  one  specimen  we  have  is  102  millimetres  long,  or  88  millimetres 
to  base  of  candal  fin.  The  head  is  contained  four  times  in  length  to 
base  or  oaadal ;  eye,  4|  in  head  or  If  in  snoat.  The  depth  is  one-fifth 
of  the  total  length. 

46.  Centropomiui  undeolmaliB  (Bloch). 

Scicnta  undedmalit  Bloch,  Ichthy.,  303, 1801 ;  Vaillant  &  Bocourt,  Miss.  Sci.  an  Mex., 

IV,  17,  1874. 
Centropomua  undecimaliSt  GUnther,  Cat.  Fishes,  i,  79,  1859. 
(kntropomuB  appendionlatH9  Poey,  Memorias  de  Cnba,  ii,  119, 1800;  GUnther,  Fishes 

Cent.  America,  406,  1866. 
CentropomM  viridis  Lookington,  Proc.  Cal.  Acad.  Nat.  Sci.  1877,  16. 
Centropomus  undecimali9,  Jordan  &  Gilbert,  Synopsis  Fishes  N.  A.,  528,  1882 ;  Jordan  & 

Gilbert,  Bull.  U.  8.  Fish  Comm.  1882, 106, 110 ;  ibid,,  Gilbert,  112  {Punta  Arenas) ; 

Jordan  &  GUbert,  Pioc.  U.  8.  Nat.  Mns.  1882,  241,  625 ;  Goode  &  Bean,  Proc.  IJ. 

8.  Nat.  Mns.  1882,  238;  Jordan,  Proc.  U.  8.  Nat.  Mns.  1884,  78;  Jordan,  Cat. 

Fishes  N.  A.,  1885,  81 ;  Jordan,  Proc.  U.  8.  Nat.  Mns.  1685,  376;  Jordan,  Proc. 

U.  8.  Nat.  Mns.  1886,  39,  578. 

Four  specimens  were  obtained.  In  one  of  these  the  preorbital  was 
distinctly  serrated;  in  others  the  serration  was  less  distinct,  while  in 
oDe  it  was  hardly  perceptible. 

D.  Vlir,  1-9,  A.  Ill,  6.    Scales  10-73-12. 

The  measnrements  of  three  specimens  are  given  below: 
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47.  Centropomiui  srandocolatuB  Jenkins  &  fiyermann. 

Robalo, 

Centropoifiu$  grandoculaiua  Jenkiqs  S^  ^veriQanu,  FrQo.  U.  9*  Nat.  Mus.  1888,  1^, 
iGuayma$), 

Not  common,  rn^n^n]o 
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48.  Diplectrum  radiale  (Qaoy  &,  Gaimard). 
Aguavina, 

Sei-ranus radialis  Qaoy  &  Gaimard,  Voyage  Freyoinet,  316  (Rio  Janeiro);  CuTiff  & 

ValeDoiennes,  Hist.  Natar.  des  Poiss.,  ii,  243,  1828. 
Seiranus  radialis,  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1881,  274  (Punta  San  Ir 

naoiOf  Mexico) ;  Jordan,  Proc.  U.  S.  Nat.  Mas.  18S5,  376  ( Panama  ;  MazatUM), 
Centropristia  radialie,  Gilnther,  Oat  Fishes,  i,  83,  1859  (Bahia). 
Centropristis  ayr^i  Steindachner,  lohthyol.  Notizen  vii,  1,  Taf.  1,  Fig.  1, 1868  (SoUm). 
Centropriaiia  radialia,  Steindachner,  Ichtbyol.  Beitrage  iv,  6,  1875. 

Oommou ;  aboat  a  dozen  specimens  are  in  oar  collection. 

We  have  compared  these  with  specimens  from  Havana  and  Panama, 
and  find  that  some  specimens  have  six  rows  of  scales  on  the  cheek  and 
no  notch  in  the  preopercnlar  margin ;  others  show  seven,  eight,  and  ten 
rows  of  scales  on  the  cheek  and  a  more  or  less  evident  angle  io  the 
margin  of  the  preopercle  (radiale). 

All  of  onr  specimens  are  some  lighter,  and  the  caudal  spot  is  more 
prouoanced  than  in  the  Havana  specimen,  and  are  also  a  little  lighter 
than  those  from  Panama. 

Six  of  our  Guaymas  specimeos  measure  as  follows : 
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62 
03 
13 
15 
13 
9 
30 


478 


175 
142 
35 
50 
11 
13 
11 
6 
19 
32 


2.8 
4 

45 
1+ 


479 


190 
150 
40 
55 
12 
12 
10 
8 
26 
35 


480 


mm. 

60 

50 

18 

16 

0 

6 

3 

2 

5 

12 

10 


2.8 

8.76 

4.0 

1 


3 
4 

2.3 
1- 


481 


205 
160 
44 
59 
13 
IS 
11 
9 
2« 
40 
31 
13 
13 


2.7 
3.  OS 
4.0 

1+ 


18 

m 

u 

11 
n 
i« 

7 
SI 

S5 

38 
II 
IS 


IT 
17 
5 

1+ 


49.  SerranuB  maculato-fasciatuB  (Steind.). 


Cahrillo  Pinto, 


Serranus  maoulaiO'faeoiaiiiB  Steindachner,  Ichthyol.  Notizen  vii,  5,  Taf.  2, 1868  (Jfo* 
eallan) ;  Vaillnnt  &  Booourt,  Miss.  Sci.  an  Mex.,  iv,  72,  1874. 

Seiranits  maculofaaoiatuSf  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1880, 456  (San  Peiro; 
San  Diego);  Jordan  &  Jony,  Proc.  U.  S.  Nat.  Mus.  1881,  12  (San  Diego  Baif); 
Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1881, 46  (San  Pedro;  San  Diego) ;  Jordtn 
&  Gilbert,  Synopsis,  >882,  536;  Jordan  &  Gilbert,  Bull.  U.  8.  Fish  Coram.  1882. 
107  (Mazatlan);  Jordan,  Proc.  U.  8.  Nat.  Mus.  1885,  376  (Magatlan);  Jordan. 
Cat.  Fishes  N.  A.,  1885,  83. 

This  is  an  abundant  fish  in  this  locality,  and  is  perhaps  the  most  im- 
portwt  food  fish  foond  here. 
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Color  in  life:  dirty  yellowish  white,  covered  with  dark  yellowish  spots, 
fliiekest  oa  the  back,  these  changing  to  brown  in  alcohol ;  belly  with 
few  or  no  spots;  tip  of  lower  jaw  darker;  iris  orange;  pectoral  and 
anal  tins  blue.  The  yoang  have  a  bhick  lateral  band  from  above  the 
eye  straight  to  the  middle  of  the  soft  dorsal,  another  from  the  eye  to 
the  upper  base  of  the  caudal  fin,  and  still  a  third  from  the  pectoral  to 
the  lower  base  of  the  caudal. 

These  colors  make  it  a  very  handsome  fish  when  alive. 

The  teeth  are  less  developed  than  in  most  si>ecies  of  the  genus,  and 
tbedorsal  fin  has  its  last  spines  much  shorter  than  the  first  few.  These 
are  the  characters  which  Girard  used  to  separate  his  genus  Paralabrax 
from  Serranus^  and  if  these  be  of  generic  importance,  this  species  will, 
of  coarse,  fall  in  Paralabrax.  Head  2  J ;  depth  3^ ;  eye  in  head  5 ;  scales 
12-^3-20;  D.  X.  14;  A.  Ill,  7. 

Measurements  (in  millimetres)  of  nine  specimens  give  the  following 
results: 


4«6 

180 
150 
M 

41 
10 

18 
10 
9 
80 
10 
28 
18 
11 
23 

467 

165 

140 

52 

40 

10 

15 

9 

7 

30 

25 

27 

17 

12 

23 

468 

469 

172 

143 

53 

tl 

15 
10 

7 

32 
29 
27 
20 
14 
22 

470 

162 
135 
50 
35 
10 
15 
V 
7 
30 
27 
25 
15 
12 
17 

471 

160 
125 
50 
35 
10 
14 
8 
6 
29 
27 
25 
16 
11 
21 

30 

90 

283 
233 
89 
05 
15 
25 
14 
15 
48 
44 
42 
32 
18 
84 

835 

TvfaltaAgth.           

148 
122 
45 
36 
10 
18 
8 
6 
29 
25 
24 
16 
12 
20 

.165 
125 
50 
35 
10 
15 
9 

3^ 
25 
23 
20 
14 
22 

242 

Leactk  to  baae  of  oaodal 

202 

Ilcod 

75 

IVttih            

60 

R)6 

14 

^mn% 

22 

Imoforbital 

13 

Pnorbital 

12 

Pteionri 

40 

VmubI         

30 

]iMKMtdonal8piM<foarth) 

44 

20 

I^ttrmtanal  amnft  (thinlt  

13 

30 

Head  hi  loBfCtb  to  b«oe  of  e«udal 

I 

I 

I 

I 

r 

'\ 

! 

?• 

2} 

Dafth  la  kiiifftli  tA  itaiM  of  caadul  - 

3 

Kj«iBb<«d* 

h 

50.  Promicrops  guttatua  (L.)< 
Meriio  of  the  fishermen. 

One  small  specimen  116  millimetres  long.  Head  2^  (3) ;  depth  5^ 
(31);  eye  in  head  5 — equal  to  snout.  D.  XI,  16;  A.  Ill,  7  ;  scales  about 
85. 

All  of  the  Pacific  coast  references  to  P.  itaiara  mean  this  species. 

51.  Mycteroperca  Jordani  Jenkins  &  Eyermann. 

Baya, 

(Plate  I.) 

Bfht^keluij&rdani  Jenkins  &  Evemiann,  Pruc.  U.  8.  Nat.  If  as.  1888, 140  (GuaymoB), 

Rather  common.  This  interesting  and  valuable  food  fish  is  known  as 
■  -Bcjfa  by  the  local  fishermen. 

If  Mifeteraperca  and  Epinepheliia  are  to  be  separated,  as  they  perhaps 
dMmU  be,  this  fli)ecies  belongs  in  the  first 
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52.  Bpinephelos  analogas  Gill. 

PiniiUu. 

For  fall  synoDymy  vide  Jordan  &  Swain,  Proc.  U.  S.  Nat  Mas.  1884, 
393. 
One  small  specimen,  142  millimetres  long. 

53.  lK>boteB  ■rninamensis  (Bloch  &  Schneider). 

Viefo, 

Holoeenirut  surinamenns  Bloch  Sc  Schneider,  Sysiema  Ichthyologia,  1801,  .316  (Suritum). 

LohoteB  ittrinamentU,  Jordan  <&  Gilbert,  Bnll.  U.  S.  Fish  Comni.  1882,  110  {Panama): 

Gilbert,  112  {Punta  Arenas) ;  Jordan,  Proc.  U.  S.  Nat.  Mas.  1885,  378  (Panama). 

We  secured  but  one  small  specimen,  115  millimetres  in  total  leagtb. 
This  we  have  compared  with  a  specimen  of  nearly  the  same  size  from 
Charleston,  Soath  Carolina,  in  Dr.  Jordan's  collection.  In  oars  the 
preopercular  spines  are  more  namerous  and  very  mnch  smaller,  the  base 
of  the  anal  fin  is  longer,  the  depth  of  the  body  is  not  so  great,  and  the 
profile  is  steeper.  The  eye  is  longer  than  the  snoot,  and  the  color  is 
much  darker  than  in  the  Charleston  specimen.  D.  XI,  16;  A.  Ill,  11; 
scales  10-44-17. 

54.  Xeniatiua  califomienaia  (Steindachner). 
Roncador. 

Jenichihffi  caUfamienHt  Steindachner,  Ichthyol.  Beitrage  ni,  3,  1875  {San  I>Mfo); 
Sitzber.  Ak.  Wise.  Mnnich,  Lxxii,  1875 ;  Streets,  BalL  U.  S.  Nat.  Mus.  vii,  4'.), 
1877  (CerroM  Island) -^  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1881,47  (name 
only) ;  ibid.,  278  {Cerros  Island) ;  Jordan  &  Gilbert,  Synopsis,  1882,  547. 

XenisHus  caliJorniensiSf  Jordan,  Proc.  U.  S.  Nat.  Mus.  1885,  378  (name  only);  Jordan, 
Cat.  Fish.  N.  A.,  1885,  86. 

Common;  numerous  specimens  were  taken. 

In  life :  white  below,  back  greenish,  with  greenish-brown  stripes. 

Measurements  of  eleven  specimens  in  millimetres: 


421 

133 
110 
36 
30 
11 
10 
4 
27 
10 
19 

419 

418 

145 
120 
40 
36 
13 
11 
4 

32 
25 
22 
13 

417 

140 
115 
36 
51 
12 
10 
4 
31 

fS 

12 

416 

153 
130 
44 
38 
14 
11 
4 

30 
24 
19 
14 

11 

3 

S5 

420 

145 
120 
39 
36 
11 
10 
4 
30 
20 
90 
13 

005 

175 
143 
45 
40 
18 
12 
4 
35 
27 
25 
17 

80 

Total  lenfftb 

150 
120 
42 
36 
13 
11 
4 

?9 
20 
18 
13 

145 
120 
40 
33 
12 
11 
4 
27 
22 
21 
14 

140 

110 

88 

32 

U 

9 

4 

29 
19 
90 
13 

145 
120 
40 
34 
12 
10 
4 
82 
20 
20 
13 

171 

Leusth  tobMeol  caadul 

Hi'ad 

I4» 
45 

I)«>iith    

41 

eJS^::::;::;:::::::::::;:::::: 

14 

Snont 

12 

PreorblUl 

4 

Pectoral  fln 

40 

VeDtralfln 

25 

Lt<nRtb  of  foQrth  dorsal  spine  . . 
Lenffth  of  third  adaI  SDine ..... 

16 

H«ad  in  lenirth 

3+ 
3} 
3+ 

3 

I' 

P 

u 

3j 

8- 

k 

3 
3i 

8+ 

^ 

Deoth  in  lenirth 

Kyein  head 

J 
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Pargo  Saiaero  of  the  local  (islicrtneii. 

Hoplopagrus  giintheri  Gill,  Proc.  Aoa<l.  Nat.  Sci.  Philu.  18()2,  253  {Cape  San  Lucas); 
Steindachuer,  Beitriige  vi,  1,  Tafel  1,  1&76  (Aliaia) ;  Jonlau  &,  Gilbert,  Bull.  U. 
8.  Fisb  Comm.  18S2, 107  and  IVZ  { Hazatlan ;  Puuia  Arenas);  Jordan  &  Swain, 
Proc.  U.  S.  Nat.  Mas.  1884,  4*i9  {Cape  San  Lucas;  Punta  Arenas;  Mazatlan); 
Jordan,  Proc.  U.  S.  Nat.  Mas.  1885,  378  {Mazatlan)]  Jordan,  Oat.  FiBhea  N.  A., 
1885,86. 

Apparently  not  very  common.  It  will  be  seen  that  the  raeasarements 
of  the  two  small  specimeDS  obtained  by  us  agree  pretty  well  with  those 
given  by  Jordan  &  Swain  of  a  8i>ecimen  the  length  of  our  largest. 


Total  leogih 

Leneih  to  base  of  caudal 

Beid 

Depth 

Eje 

SDoat 

Prmrbital 

iDterorbital 

LoD^mt  dona!  spine  (foarlh) 

Last  doraal  apine 

Kiret  anal  spine   

Set*ond  anal  spine 

Pectorals 

Veotrals 

LoDjrest  dorsal  ray 

LoDgDstanal  ray 

Head  in  length 

Depth  In  length 

Bjeinbead 

Bye  in  snoot 


145 
118 

47  I 

55  I 

11 

19 

11 

12 

21 

12 
9 

16 

38 

31 

23 

25 


2*  (3+) 
2f(2^ 

1ft 


115 


165 
135 

52 

62 

12 

22 

13 

13  , 
24 

14  I 
10  I 
2U 
43 
33 
24 
27 


2J(3*) 
2i(2l) 


tl 


863 


mm. 
105 
86 
'M 
38 

9 
13 

7 

8 
14 
10 

6 
13 
26 
22 
16 
17 


2^(30 
?1 


D.X,  14;  A.  111,9. 

From  the  above  it  will  be  seen  that,  as  compared  with  Dr.  Gill's 
specimen,  oar  specimens  have  the  depth  some  greater,  the  head  and 
suoat  each  a  little  shorter,  and  the  preorbital  is  not  so  deep.  The  pec- 
toral fin  and  the  longest  dorsal  and  anal  spines  in  ours  are  some 
shorter.  We  find  the  preopercle  and  suprascapular  bone  quite  strongly 
serrate. 

Color  in  life:  breast  and  belly  maroon  purple,  becoming  less  distinct 
on  opercles  and  body ;  upper  parts  dark  brown,  with  six  double  bauds 
nmning  obliquely  downward  and  backward,  the  fourth  and  fifth  pairs 
appearing  as  one.  There  is  a  large  jet  black  spot  upon  the  base  of  the 
caadal  peduncle  and  extending  some  little  upon  the  posterior  rays  of 
the  soft  dorsal. 

Color  in  alcohol  as  given  by  Jordan  &  Swain  (I.  c),  except  that  the 
black  spot  on  base  of  caudal  peduncle  and  last  rays  of  soft  dorsal  is 
very  distinct. 

Proc.  N.  M.  91 10 
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56.  LutjanuB  argentiventiia  (Peten). 

Mesoprion  argentiventris  Peters,  Berlin.  Monatsber.,  1869,  707  {Mazallam), 
Mtsoprion  griseuB  GiiDtlier,  Fisli.  Centr.  Am.,  385, 1866  (not  of  LinusBOB). 
Lutjanu8  argentivittatuH,  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1881,  :&4  (a  mispriDt 

for  L.  argenimeniris) ;  Jordan  &  Gilbert,  Bull.  U.  S.  Fish  Comm.  188^,107,110 

{Mazatlan;  Panama);  Jordan  &  Gilbert,  Proc.  U.  8.  Nat.  Mas.  1882, 625 ( P«m- 

ma). 
Lutjanus  argentiventria,  Jordan,  Proo.  Acad.  Nat.  Sci.   Pbila.  1883,  385;  Jordan  A 

Swaiu,Proc.  U.  S.   Nat.   Mas.  1884,  431  and  434;  Jordan,  Proc.  U.  S.  Nat  Mw. 

1885, 378 ;  Jordan,  Cat.  Fisbes  N.  A.,  1885, 87. 

Depth,  2.7  (3.4);  bead,  2.6  (3.3);  eye,  4.2. 

Scales,  5-45--12,  the  rows  above  the  lateral  line  parallel  with  it 

Color  in  life :  belly  and  lower  portion  of  sides  light  red ;  upper  parts 
grayish,  with  blue  reflections;  a  bright  blue  horizontal  line  just  below 
the  eye,  extending  from  in  front  of  the  eye  to  the  opercular  flap. 

This  is  one  of  the  most  important  food  fishes  at  Guaymas.  Ten 
specimens  were  obtained. 

The  measurements  of  five  of  these  specimens  are  here  given : 


Total  leD^fh 

Leof^th  to  base  of  caadal  — 

Depth 

Head 

Eye 

Suoat   

iDterorbital 

Preorbiral 

MaxUlwy 

Ventral  fin 

Pectoral  fin 

LiOUfcestdonuil  spine  (fourth) 
Longe«t  anal  spine  (second) 

Longest  dorsal  ray 

liOnKest  anal  ray 


mm. 
2U8 
164 

ei 

63 
15 
20 
12 
12 
23 
37 
48 


25 


mm. 

130 

lOS 

40 

40 

10 

13 

8 

6 


mm. 
130 
103 
37 
38 
10 
13 
9 
6 


163 
132 

50, 
51  I 

18  i 
0  ' 
8  . 


IS5 
122 
47 
48 
11 
If 
14 
8 


27  27 

37  .  M 

17.  la 

ao  21 


57.  LntjanuB  novemfasciatus  Gill. 

Lutjanu9  noremfascialm  Gill,  Proc.  Acad.  Nat.  6ci.  Phlla.  18G2,  251  {Cape  San  Lm<»t). 
LutJanuB  prieto  JordaD  &  Gilbert,  Proc.  U.  8.  Nat.  Mns.  18dl,  232,  338,  353,  355  (S«b 

Bias;  Mazatlan).     (Fall description  on  page  353.) 
Lutjanus  pa^fiouB  Vaillant  &  Boconrt. 

Two  specimens  give  the  following  measurements  in  millimetres : 


Totallength 

Lens th  to  base  of  caudal . 

Head 

Depth 

Eye 

Snout 

Interorbital 

PreorbiUl 


128 

1 

"•! 

320 

180 

254 

145 

05 

65  1 

81 

61  ' 

17 

12  1 

31 

18 

17 

10 

17 

0 

Maxillary  (exposed  portion  20). 

Pectoral 

Ventral 

I^nfcest  dorsal  spine  (fonrth) . . 


12  I  Third  dorsal  spine  . 
Second  anal  spine . 
Third  anal  spine . . 


138   !  854 


68 
51 
34 
SS 
19 


II 

21 
28 
15 
U 


Head,  2§  (3^);  depth,  3  (4);  eye,  5.6  to  4.6  j  D,  X,  Uj  A.  II,  8  Iq 
No.  128,  III,  7  in  the  others. 
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The  ioterorbital  is  wider  and  the  preorbital  narrower  than  in  L.  cubera 
Poey,  with  which  this  is  closely  related.  The  maxillary  reaches  to  the 
middle  of  the  papil.  Cauine  teeth  large  in  both  jaws,  two  very  large 
ones  in  the  upper  and  ten  in  the  lower.  The  soft  dorsal  and  anal  fius 
both  ronnded,  the  latter  less  than  half  length  of  head.  Gaudal  lunate, 
not  at  all  forked.  Gill  rakers  stout,  seven  below  the  angle.  Six  rows 
of  scales  on  the  cheek,  seven  on  the  opercle,  one  on  the  subopercle,  one 
on  the  interop^cle,  and  two  series  on  the  occipital  region. 

58.  LutganuB  guttatufl  vSteindaohner). 
Pargo  Chibaio  of  the  local  fishermen. 

M€$&prum  guttatus  Steindaohner,  lohtbyol.  Notizen  ix.  Id,  1869,  Tafel  vill  (Mth 
xatlan). 

Lutjanu8  guttatus,  Jordan  &  Gilbert,  Proe.  U.  S.  Nat.  Mas.  1881,  354  (Mazatlan); 
(partial  description) ;  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mas.  1882, 625  (Pan- 
ama) ;  (name  only) ;  Jordan  &,  Gilbert,  Bull.  U.  S.  Fish  Conim.  1682,  107 
(Mazatlan),  and  110  {Panama);  Jordan  <&  Swain,  Proc.  U.  S.  Nat.  Mas.  1884, 
A47  (Mazatlan;  Panama);  (full  description);  Jordan,  Proc.  U.  S.  Nat.  Mus., 
1885,  378  (Mazatlan;  Panama);  (name  only);  Jordan,  Cat.  Fish.  N.  A.,  1885, 
87. 

D.  X,  12 ;  A.  Ill,  8 ;  scales,  6-48-14. 

Color  in  life :  general  color  bright  red,  clearest  on  caudal  and  outer 
edge  of  dorsal  fin ;  anal  aud  pectorals  bright  yellow,  edged  with  white; 
body  covered  with  short  oblique,  brownish  Hues ;  a  large  black  spot 
mostly  above  the  lateral  line  j  ust  below  posterior  portion  of  spinous 
dorRal.    Inside  of  mouth  yellow.    Iris  red. 

This  is  a  common  and  valued  fish  at  Guayman. 

We  here  give  measurements  in  millimetres  of  four  specimens: 


Totall«ii|^h 

{fBugth  to  base  of  caudal 

HeMl , 

Depth 

fye 

Snoat 

lot«rorbital 

Pworbital 

Pectoral 

Ventral 

Bead  In  length 

Jepth  in  length 

Kyeinhead , 

»>ein  snovt , 


619 

020 

677 

190 

182 

140 

160 

145 

110 

56 

54 

43 

58 

53 

40 

13 

13 

11 

17 

18 

13 

11 

It 

8 

8 

9 

7 

44 

41 

30 

33 

83 

84 

2.7(3.4) 

2.7(3.4) 

2.6(3.2) 

2.6(3.5) 

2.7(3.4) 

2.75(3.6) 

n 

n 

4  , 

260 
87 
87 
17 
31 
16 
15 
68 
51 

3(3.6) 

3(3.6) 

5 

It 


59.  Latjanns  oolorado  Jordan  &  Gilbert. 

Pargo  Bai$ero. 

iMtjanus  Colorado  Jordan  &  Gilbert.  Proc.  U.  8.  Nat.  Mas.  1881,  338,  351  (description), 
and  355  {Magatlan) ;  Jordan  &  Gilbert,  Bull.  U.  S.  i^ah  Comm.  188*^,  107 
{Mtuatlan),  112  {Punta  Arenas) ;  Jordan  &  Swain,  Proc.  U.  S.  Nat.  Mns.  1884, 
457  {Mazatlan;  Panama);  Jordan,  Prcc.  U.  S.  Nat.  Mus.  1885,  378;  Jordan, 
Cat.  Fish.  N.  A.,  1885,  87. 

This  fish  does  not  appear  to  be  common  as  but  three  specimens  were 

takeu. 
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A  full  descriptiou  is  giveu  by  Jordaa  &  Gilbert  {op,  eit.).  In  our 
specimens  (113, 137,  aud  170  millimetres  loug  respectively)  tfae  eye  is 
greater  than  the  interorbital  width,  aud  the  conical  teeth  of  the  lover 
•  jaw  are  smaller  than  those  of  the  upper  jaw. 

This  species  is,  curiously  enough,  confounded  by  the  Guaymas  fisher- 
men with  Hoplopagrus  guntheri  under  the  name  Pargo  Raiscro, 

60.  OrthopristiB  inomatuB  (Gill). 

Microlepidotua  inornatuB  Gill,  Proo.  Acad.  Nat.  Soi.Phila.  1862,256  {Cape  Sum  Imm). 
Orthopristis  inornaiua,  Jordan,  Cat.  Fish.  N.  A.,  1865,  8d;  Jordan,  Proc.  U.  S.  X»t. 
Mas.  1885,  379. 

Head,  3.3  in  length  of  body  to  the  base  of  the  caudal ;  depth  of  hody 
3.1. 

Dorsal  fin,  XIII,  1-15;  anal  fin,  III-12;  scales,  9-78-20. 

Color  in  alcohol :  steel  blue,  with  metallic  reflections  alH>ve,  light 
below;  belly  almost  white;  sides  of  body  with  seven  narrow,  lig 
horizontal  stripes,  three  above  the  lateral  line  and  four  below;  the 
below  are  more  distinct;  those  above  olten  interrupted  and  obacare; 
fins  plain  and  somewhat  dusky. 

Body  stout,  compressed  posteriorly,  deepest  at  about  below  thefoud 
dorsal  spine.    Eye,  4.3  in  head ;  snout  blunt,  3.5  in  head. 

The  maxillary  slipping  under  the  preorbital  for  its  whole  length 
just  reaching  the  vertical  from  the  anterior  margin  of  the  orbit. 

Teeth  in  both  jaws ;  bands  of  minute  teeth,  with  the  outer  series  pi« 
jecting  slightly.    No  teeth  on  vomer  or  palatines. 

Gill  rakers  on  the  anterior  arch  8-16,  slender,  one-third  tjie  diamete 
of  the  eye,  much  shorter  on  the  succeeding  arches. 

The  slit  behind  the  fourth  arch  is  4.3  in  head.  Head  covered  witi 
small  scales,  except  snout,  maxillaries,  and  anterior  part  of  lower  ja^ 
Scaled  sparingly  on  the  posterior  i)ortions  of  soft  dorsal  and 
Caudal  fin  scaled.  Posterior  margin  of  the  opercle  rounded,  entire,  n 
perceptible  flap.  Vertical  limb  of  the  preopercle  concave,  weakly  m 
rated,  lower  limb  entire. 

Five  specimens  were  obtained.    The  measurements  of  two  are  gr 
below : 


RM 


Total  leDgth ]8t 

Lenfcth  to  bMo  of  caudal 150 

Bopth 47 

Head 45 

Eye 11 

Preorbital 5  • 

Interorbital 12 

Snoot 13 

Peotoral 40 

Ventral J7  i 

LoDgeat  dorsal  spine  (fourth) 23  . 

Longest  anal  spine  (third) g  1 
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61.  Orthopristis  chalceus  (Giinther). 

Frisloj^oma  ekalceum  Giinther,  Proc.  Zool.  Soc.  Load.  1864,  146  (Panama). 

Priatopoma  kneri  Steincl.,  Icbth.  Notiz.  viii,  1869,  3  (Afazatlan), 

Pomadaatfs  chalceus,  Jordan  &  Gilbert,  Proc.  U.    S.  Nat.  Mus.  1881,  387;  Jordan  & 

Gilbert,  Proc.  U.  S.  Nat.  Mus.  1882,  625  {Panama);  Jordan  &  Gilbert,  Ball.  U. 

S.  Fisb  Coram.  18«,  107, 110. 
OrtkoprUiis    ckalceuSj  Jordan ^  Proc.  U.  S.  Nat.  Mus.  1885,  387;  .Jordan,  Cat.  Fishes 

N.  A.,  88,  1885. 

Head,  Sin  bckly  to  base  of  caudal;  depth 3.  Dorsal,  XI 1-15;  Anal, 
Ill-ll.    Scales,  8-55-18. 

Color  in  life:  body  gray,  with  namerous  narrow,  brown,  wavy  lines 
rnnniiig  the  direction  of  the  scales,  horizontal  below  the  lateral  line, 
oblique  above. 

Dark  indistinct  spot  on  the  humeral  region.  Among  the  namerous 
specimens,  some  hacl,  in  addition  to  these  marks,  dark  indistinct  cross 
baDds  or  blotches.    These,  however,  varied  very  much. 

Inside  of  the  mouth,  orange.  Dorsal,  dark  brown,  with  a  whitish 
stripe  along  about  the  middle  of  the  fin,  extending  nearly  the  whole 
leogtb.    This  was  much  more  distinct  in  some  than  in  others. 

Each  scale  on  the  upper  and  anterior  part  of  the  body  with  a  blue 
spot  with  a  metallic  reflection. 

Body  somewhat  slender,  compressed,  deepest  at  below  the  fourth 
dorsal  spine. 

Profile  of  the  head  nearly  straight,  gently  ascending,  curved  over 
the  neck  to  the  dorsal. 

Eye,  4-4^  in  head ;  snout,  2.7 ;  preorbital  slightly  less  than  diameter 
of  eye. 

The  maxillary  does  not  quite  reach  the  anterior  margin  of  the  orbitr 

Teeth  small ;  more  than  one  series  of  curved  teeth  projecting  beyond 
the  rest  in  each  jaw. 

Gill-rakers  on  tlie  anterior  arch  small  and  slender,  8-12. 

The  slit  behind  the  fourth  gill  is  less  than  the  diameter  of  the  eye. 

Snout,  front  portion  of  preorbital,  maxillaries,  and  lower  jaws  naked; 
the  rest  of  the  head  covereil  with  very  small  scales ;  dorsal  and  anal 
naked ;  caudal,  base  of  pectoral,  and  under  side  of  ventral  covered  with 
small  scales. 

Posterior  margin  of  the  opercle  rounded,  entire,  no  perceptible  flap  i^ 
posterior  margin  straight,  or  nearly  so,  very  finely  pectinate;  lower 
limb  entire,  slightly  rounded,  making  about  a  right  angle  with  poste- 
rior margin. 

Anal  spines  slender,  the  third  tbe  longest,  a  little  longer  than  the 
diameter  of  the  eye. 

This  fish  is  very  abundant,  being  one  of  the  most  common  species 
taken  in  the  seine.  A  considerable  variation  of  color  is  seen  among 
them.  _ 
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The  measurements  of  four  specimens  are  given  below : 


782 

15    1 

787     781 

Total  leni^h 

mm.  '  muk. 
215  ;    1A2 

mm.   Mm. 
150       IH 

Lensth  to  bMO  of  cMidal 

175 
57 
50 
13 

133 
48 
43 
10 

125       I2tf 

Depth 

39  '      43 

Head ^. 

Bye .^. 

39,      40 
10  1       1 

Saout  

22         1« 

14         » 

Pieorbltal 

13 
16 
40 
37 
23 
15 

8 
SO 
34 
28 
22 
12 
11 
14 
10 
U 

7       i 

Interorbital 

10        H 

Pectoral 

30        » 

Ventral 

25         24 

20         1R 

Loiifcest  anal  spine  (thiitl)  

13         12 

Second  anal  Hpine 

12         11 

Second  soft  dorsal  rav 

15 
18 
12 

12  1      K 

Second  soft  anal  ray 

13         14 

Maxillary 1. 

11         11 

62.  Pomadaais  elongatua  (Steindachner). 

Pristipomalenoiacus  elongaiaa  Steindachner,  Nene  nud  Seltene  Fiscb-Arten  ana  des  K. 

K.  Zoolojcischen  Museen  zn  Wien,  Stuttgart  imd  Warschau,  1879,  30,  Tafel9,Fig. 

2  (TnmheZf  west  ooasl  of  South  America), 
Pomadaayi  lenci$cu8,  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mas.  18^1,387  (in  part  only) 

(Mazatlan;  Panama), 
PomadoAifS  elongaius^  Jordan   &  Gilbert,  Proc.  I  J.  S.  Nat.  Mas.  1882,  352 ;  Jordan  k 

Gilbert,  Bull.  U.  S.  Fish  Comm.  1882,  107  {Mazatlan),  110  {Panama);  Jordan, 

Proc.  U.  S.  Nat.  Mue.  1885,  378 ;  Jordan,  Cat.  Fish.  N.  A.,  1885,  88. 

We  have  six  specimens  which  we  refer  to  this  species,  though  it  is 
not  clear  to  us  that  Pristopoma  leuciscus  elongaius  Steind.  can  be  sepa- 
rated from  Prutopoma  leuciscus  Giinther.  The  former  is  said  to  hare 
the  body  more  slender,  but  Oiinther  gives  the  depth  of  the  latter  a«  3 
to  3^  in  length  to  base  of  caudal,  and  this  agrees  well  with  our  examples. 
Jordan  &  Gilbert,  in  the  Proceedings  for  1881  (op.  c»<.),  speaking  of 
their  specimens  of  Pomadasys  leucisctis  from  Mazatlan  and  Panama,  say 
that  all  but  two  <^  are  slenderer,  with  more  pointed  snoutand  deepersob- 
orbital,  the  anal  spines  being  quite  small,  the  second  3}  to  4  in  head.'' 
This  of  course  means  Steiudachner's  variety  elongatm^  and  agrees  with 
ours,  unless  it  be  that  ours  are  but  little  if  any  slenderer  than  leumcuSj 
and  the  anal  spines  are  not  quite  so  small.  The  head  of  ours  agrees 
exactly  with  Steindachner's  figure  (as  to  shape,  length  of  snout, depth 
of  suborbital,  eye,  membranous  flap  upon  border  of  anterior  nostril,  and 
squamation  of  cheek),  but  instead  of  about  seven  rows  of  scales  upon 
the  opercle,  there  are  but  four  or  five,  agreeing  in  this  last  resjiect  with 
Gunther's  figure  of  letuiiscus.  The  anal  spines  agree  better  with  leucU- 
cuij  the  second  being  large  and  strong  (3f,  in  head),  and  the  third  is 
longer  and  more  slender  (less  than  3J  in  head). 

A  light  lateral  band,  about  one  scale  in  width,  begins  at  the  poste- 
rior margin  of  the  opercle  just  above  the  origin  of  the  pectoral  and  ex- 
tends backward  in  a  direct  line,  meeting  the  lateral  line  under  the 
posterior  fourth  of  the  sofb  dorsal,  and  continuing  direct  to  the  base  of 
the  caudal  chiefly  below  the  lateral  line. 
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In  the  center  of  each  scale  iu  this  band  is  a  faint  dark  blotch,  these 
forming  a  fairly  distinct  darker  line  through  the  middle  of  the  light 
one.  There  are  three  other  faint  dark  bands  along  the  sides,  one  above 
and  two  below  the  light  band. 

These  markings  are  least  distinct  toward  the  ends.  There  is  a  dark 
blotch  npon  the  upper  edge  of  the  opercle. 

Describing  the  color  markings  of  his  three  specimens  from  Tambe^^ 
Dr.  Steindaehner  says : 

Aasnfthmslos  sieht  eine  silberbelloy  oben  nndnnten  ziemlich  bieit  grau  eingefaaste 
Langtibinde  ttber  der  Hohe  der  Pectorale  Iq  horizontalor  Uicbtnng  vom  Scbnitergiirtel 
znrCaadale  and  greQzt  erst  am  Schwanzstiele  nach  oben  an  die  Seitenlinie.  Sie 
ninimt  mit  Aassohlaas  der  dnnkleren  Einfassaug  die  Hube  einer  ganzen  Schnppen- 
leihe  (der  vierten)  miter  dem  Beginne  der  Seitenlinie  eiii,  ist  jedoch  zaweilen  im 
Yordersten  Theile  dee  Rampfes  niebt  sebr  scharf  ausgepriigt,  und  wurde  wohl  nur 
aiudiesem  Grande  von  Dr.  Oiinther  uicht  erwiibnt. 

It  shonld  x>erhaps  be  added  that  Dr.  Steindaehner  does  not  ase  the 
name  elongatus  iu  connection  with  his  description,  but  uses  it  only  with 
his  figure. 

63.  Pomadasia  ajdllaris  Steindacbner. 

Priitipoma  dxUlare  Steindaehner,  Icbtbyol.  Notizon  viii,  7,  Tafel  4,  l8G9(^fazatlan). 

Prislipoma  UucUoua,  Streets,  BaU.  U.  S.  Nat.  Mas.  vil,  49,  1877  (in  part)  (Lower  Cali- 
fornia). 

Pomadofifi  axUlariSj  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mas.  1881,  387  (Mazailan) ; 
Jordan  &,  Gilbert,  Bnll.U.  S.  Fish  Comm.  1882,  107  (Mazatlan)  (name  ouly) ; 
Jordan,  Proc.  U.  S.  Nat.  Mas.  18S5,  379;  Jordan,  Cat.  Fishes  N.  A.,  18a'},  88. 

Head  3.1  (^.9);  depth  3  (3.6) ;  eye  4,7. 

Theone  specimen  we  obtained  measures  220  millimetres  in  total  length, 
or  183  millimetres  to  the  base  of  the  caudal.  The  eye  is  contained  a 
little  more  than  1^  times  in  the  snout,  and  equals  the  interorbital  and 
preorbital;  the  maxillary  does  not  reach  vertical  at  front  of  eye.  Gill 
rakers  14,  well  developed.    Scales  5-50-9,  four  rows  on  the  opercle. 

Pectoral  fin  about  as  long  as  head.    D.  XF,  1-13 ;  A.  Ill,  7. 

Oar  specimen  agrees  very  closely  with  Steindachuer's  description. 

64.  Pomadaaia  macracanthna  (Giintber). 

Pt'Mpoma  maeriuianihum  Giintber,  Proc.  Zoul.  Soc.  London  1864,  146  (Chiapam); 
Ganther,  Fish.  Centr.  Am.,  416,  PI.  61,  Fig.  1,  1866  {Ckiapam), 

Pomadasifs  macracanthusj  Jordan  <&  Gilbert,  Proc.  U.  S.  Nat.  Mas.  1881,  386  (3fa^a^ 
Ian;  Pnnia  Arenas;  Panama);  Jordan  &  Gilbert,  Proc.  U.  S.Nat.  Mus.  1882,  6^5 
(Panama)  (name  only);  Jordan  &  Gilbert,  Bull.  U.  S.  Fish  Comm.  1K82,  107 
{Mazailan);  110  ( Panama) ;  \\2{Panta  Arenas)  (name  only);  Jordan,  Proc.  U. 
S.  Nat.  Mas.  1885,379  {Mazailan;  Panama)  (name  only);  Jordan,  Cat.  Fishes 
N.  A.,  1885,  89;  Jordan,  Proc.  U.  S.  Nat.  Miis.  1888,  330  (name  only). 

Eight  individuals  of  this  species  were  brought  home  by  us.  It  is  a 
common  fish  at  Guaymas,  and,  liice  all  others  of  the  family  found  there, 
is  of  value  as  a  food  fish. 
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We  here  give  measuremeuts  in  tnillimetres  of  three  examples : 


43 

850 

27123 

Totnl  length 

205 
173 
65 
«5 
13 
25 
15 
16 
76 
65 
68 
124 

155 
ISO 
48 
50 

n 

10 
12 

n 

58 
40 
50 
03 

aw 

Length  to  haseof  caudal 

IG 

Heail 

58 

Di'pth 

56 

Ky£ 1.. !..::::::;;;:;.;;;::";;:.:;;;:"  ";;:;; 

13 

Siiaot 

21 

Iiiterorhital  width 

13 

Prt'iirbital  depth 

U 

Snout  to  origin  of  dorsal 

70 

Snout  to  pectoral ................ 

50 

Snout  to  ventral 

63 

Snout  to  anal 

121 

Jlt^ad  in  length 

2.66(3.10) 
do 

2.7l(3.22j 
do 

2.84<3.44) 

Depth  in  length 

do. 

Eye  in  head , . 

5 
2 

4.4 

1.73 

4.5 

Eye  in  snout *'..     '.'..'.[ 

1.61 

65.  Haomulon  maoulioauda  (Qill). 

Ronctidar  Rayado, 

Ortho8Upchu9  maculicauda  Gill,    Proc.  Acad.  Nat.    Set.   Phila.  1862,  255  (Cape  San 

Lucas). 
HaiHulon  mazatlanum  Steindachner,  Icbthyol.  Notizen  Vlii,  12,  Taf.  vi,  1869  {Jdazat- 

Inn), 
Ho'muhn  maculicauda,   Steindachner,  Icbthyol.  Beitrage   iii|  14,  1875  (Acapulco; 

Mazatlan), 
IHahasiH  maculicauda,  Jordan  ^  Gilbert,  Ball.  U.  S.  Fisb  Comm.  1881,  325;  tMJ.,  18d2, 

110  {Panama);  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1882,  302  {Cape  San 

Lucaa) ;  ibid.,  372  (Colima)  ;  ibid.,  626  (Panama) ;  Jordan  &  Swain,  Proo.  U.  S. 

Nat.  Mils.  1884,  315  {full  description), 
Hwmulon  maculicauda,  Jordan,  Proc.  U.  S.  Nat.  Mus.  1885  380  (Panama) ;  Jordan, 

Cat.  Fisb.  N.  A.,  1885,  89;  Jordan,  Proc.  U.  S.  Nat.  Mus.  1886,  537. 

Common ;  known  as  Boncador  Rayado  by  the  Gnaymas  fishermen. 

66.  Haomulon  flaviguttatam  Gill. 

Roncador. 

Hwmulon  jlaviguitaius  Gill,  Proc.  Acad.  Nat.  Sci.  Pbila.  1862,  254  {Cape  San  Lneti). 

Hwmulon  margaritiferum  GUntber,  Proc.  Zool.  Soc.  London  1864,  147 ;  Giiotber, 
FiHb.  Centr.  Am.,  419,  PI.  65,  Fig.  2,  1869 ;  (Panama), 

Heemulon  flaviguttatum,  Steiudacbner,  Ichtbyol.  Beitriige  iii,  14,  1875  (M€uaUan; 
Acapulco;  Jltata;  Panama);  Streets,  Bull.  U.  S.  Nat.  Mus.  vii,  79,  1877  {Lower, 
California), 

Diabasis  flaviguttatus  Jordan  &  Gilbert,  BuU.  U.  S  Fisb.  Comm.  1881,  324  ;  ibid.,  1883 
107  {Mazatlan),  llO  {Panama);  Jordan  «&  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1882, 
361  {Cape  San  Lucas) ;   ibid.,  381  {Panama);  ibid.,  626  {Panama). 

H(Bmulon  flaviguttatum,  Jordan  &  Swain,  Proc.  U.  S.  Nat.  Mus.  1884,  314  (full  de- 
scription); Jordan,  Proc.  U.  S.  Nat.  Mus.  1885,  380  (Mazatlan;  Panama); 
Jordan,  Cat.  Fisb.  N.  A.,  1885,  89. 

Hwmulon  flaviguttatum,  Jordan,  Proc.  U.  S.  Nat.  Mus.  1886,  537. 

A  careful  examination  of  many  specimens  (24)  in  our  collection  shows 
some  differences  from  the  descriptions  hitherto  published. 

The  head  is  contained  in  length  to  base  of  caudal  3^  instead  3§  times; 
the  preorbital  is  a  little  narrower ;  the  gill  rakers  are  18  or  19  instead  of 
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22 ;  the  longest  anal  ray  is  contained  in  length  of  head  at  least  3}  times, 
and  the  second  anal  spine  is  contained  3  to  3^  times  in  the  head. 

lu  life,  the  belly  is  whitish  with  some  fine  black  dots ;  sides  and  back 
olivaceous,  each  scale  with  a  light  spot,  these  forming  longitudinal  lines 
below  the  lateral  line,  bat  oblique  ones  above  it.  The  dorsal  fin  is 
golden  brown,  the  pectorals  and  anal  bronze. 

67.  HsBmiilon  achranki  A^assiz. 

Hemulon  schranki  Agassiz,  Spix,  Pise.  Br^sil.,  121,  PI.  69,  1829. 

Hamulou  candtmacula  Steiudacbner,  Ichtbyol.  Beitrtige  iii,  1^^1876  {Acapulco  ;    Rio 

Janeiro;  Bio  Grande  do  8ul ;  Marauhao).    (Not  of  Gov.  Sl  Val.) 
HcmyUmflaviguttatum,  Bean,  Proc.  U.  S.  Nat.  Mub.  1880,  96  (Colima). 
Diabaaie  sieindackneri  J  or  dim  &  QWbert,  Ball.  U.  S.  Fish  Comm.  18S1,  322  {Panama; 

Mazatlan)  (full  description);  thid,,  1882,  lOTT  {Mazailan),  WO  {Panama)]  Jordan 

&  Gilbert,  Proc.  U.  S.  Nat.  Mas.  1882,  361  {Cape  San  Lucas),  372  {Colima), 
Hamulon  tieindaokneriy  3otd2kn  &  Swain,  Proc.   U.  S.  Nat.  Mas.  1884,  299;  Jordan^ 

Proc.  U.  S.  Nat.  Mas.  1885,  380  {Mazatlan  ;  Panama) ;  Jordan,  Cat.  Fisbes  N.  A., 

18%,  90;  Jordan,  Proc.  IT.  S.  Nat.  Mas.  18ti6,  &35  and  537. 

A  balf-dozen  specimens  were  secured. 

Color  in  life,  silvery,  with  tinge  of  yellow,  greenish  on  back;  a  dark 
spot  at  base  of  candal  fin ;  all  the  fins  old  gold  in  color. 

It  seems  pretty  certain  that  Rcemulon  steindachneri  J.  &  G.,  should  be 
identified  with  HccmuUm  schranhi  Agassiz. 

68.  HaBmulon  sezfasciatum  Qill. 

Hamulon  sexfasciaium  Gill,  Proc.  Acad.  Nat.  Sci.  Pbila.  1862,  254  (Cape  San  Lucas)  ; 
Steindacbner,  Icbtbyol.  Beitrage  iii,  13,  1875  {Panama), 

IHabasis  sexfasoiatus,  Jordan  Sc  Gilbert,  Boll.  U.  H.  Fisb  Comm.  1881,  324 ;  t6u7.,  1882, 
W  (Mazatlan),  110  (Panama);  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1882, 
361  (Cape  San  Lucas),  372  (Colima),  626  (Panama) ;  Jordan,  Proc.  Acad.  Nat.  Sci. 
Pbila.  1883,  286. 

Bamulon  maculosum  Peters,  Berliner  Monatsbericbte,  705,  1869  (Mazatlan), 

Bamulonserfaseiatum,  .Jordan  &  Swain,  Proc.  U.  S.  Nat.  Mo».  1884,  2^S8;  Jordan, 
Proc.  U.  S.  Nat.  Mns.  1885,  380  (Mazatlan;  Panama) ;  Jordan,  Cat.  Fisbes  N.  A., 
1885,  90 ;  Jordan,  Proc.  U.  S.  Nat.  Mas.  1888,  330  (  7Ve8  Marias  Islands). 

Our  five  specimens  agree  very  closely  with  the  published  descriptions. 
They  measure  in  total  length  162,  176,  210,  210,  and  215  millimetres 
respectively. 

The  yonng  specimens  are  not  as  distinctly  colored  as  the  older  ones. 

69.  Calamus  brachyaomus  (Lockiogtou). 

S]^rus  hracKjfsomus  Lockington,  Proc.  U.  S.  Nat.  Mus.  1880,  284  (Lower  California). 

^  Ckrj/sophrys  calamus  UUntber,  Fisbes  Cent.  Amer.  1869,  386  (Panama). 

Sparus  brachysomus,  Jordan  <fe  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1881,  277  (Lower  Cali- 
fornia). 

Calamus  hajonado  Jordan  <&  Gilbert,  Bull.  U.  S.  Fisb  Comm.  1882,  107  (Mazatlan). 

Calamus  brackysomus,  Jordan  <&  Gilbert,  Proc.  U.  S.  Nat.  Mas.  1884 ;  Review  of  tbe 
species  of  tbe  genus  Calamus,  Jordan,  Proc.  U.  S.  Nat.  Mas.  1885 ;  Jordan,  Cat. 
FishesN.  A.,1885.  90. 

Color  silvery,  each  scale  with  a  pearly  spot,  forming  longitudinal  rows. 
Id  tbeyoang  the  head  and  body  are  crossed  by  eight  or  nine  conspic- 
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aoas  brown  bands,  the  first  vertically  throagh  the  eye,  the  second  from 
the  nape  of  the  neck  over  the  opercles,  the  third  from  just  in  front  of 
the  dorsal,  passing  down  jnst  behind  the  base  of  the  pectoral;  tlie 
remaining  ones  divide  the  space  to  the  caadal,  the  last  one  being  around 
the  candal  pednncle.  There  are  four  dark  cross-bands  on  the  caadal 
fin.  The  dorsal,  anal,  and  the  ventrals  are  dnsky.  The  snout  and  space 
between  the  eyes  are  dusky.  These  dark  bands  gradually  disappear 
with  age. 

This  fish  is  very  abundant  in  the  Bay  of  Guaymas.  Since  it  often 
reaches  a  large  size,  it  forms  an  important  part  of  the  fisherman's  catch 

70.  Oirella  nigricans  (Ayres). 

Camarina  nigricans  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  1860,  81. 

Oirella  doraimacula  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  244. 

Oirella  nigrieang  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1880, 456  (California);  Jor- 
dan <&  Jouy,  Proc.  U.  S.  Nat.  Mus.  18S1, 12  (CaH/omia)  ;  ibid,,  Jordan  &  Gilbert. 
47  {Santa  Barbara  Islands);  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mas.  1882,  363 
{Cape  San  Lucas);  Jordan  &  Gilbert,  Synop.  Fish.  N.  A., 560, 188>J;  Rosa  Smith, 
Proc.  U.  S.  Nat.  Mus.  188:),  234  ( Todos  Santos  Bay) ;  Rosa  Smith,  Proc.  U.  S.  Ntt 
Mus.  1884,  553  {San  Cristobal,  Lower  Calif  or  nia) ;  Jordan,  Proc.  U.  8.  Nat.  Hos. 
1885,  380;  Jordan,  Cat.  Fish.  N.  A.,  1885,  91. 

Nine  specimens  of  this  fish  were  taken. 

71.  KyphoBns  analogue  (Gill). 
Cliopa, 

Pimeleptervs  analogus   Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  245  (Cape  San  Lmeai); 

Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1881,    232  (Porto  Escondido,  Menes; 

Nichols) ;  Jordan  <&  Gilbert,  Proc.   U.  S.   Nat.  Mus.  1882,  363.     (Note  on  Giirt  ' 

types.) 
Kyphosns  analogus,  Jordan,  Proc.  U.  S.  Nut.  Mns.  1885,  380  (in  part)  {MasaUan; 

Panama). 
Kypkosus  eleganSf  Jenkins  &.  Evermann,  Proc.  U.  S.  Nat^  Mas.  1888,  142  (Ouajfmas). 

We  took  altogether  nine  specimens  of  Kyphosis  eight  of  which  we 
refer  to  this  species. 

A  reexamination  of  all  oar  material  leads  ns  to  believe  that  we  were 
in  error  in  a  former  paper  (Proc.  U.  S.  Nat.  Mus.  1888, 142)  in  referring 
the  specimen  now  in  the  U.  S.  National  Mnseum,  and  bearing  th6  nnmber 
39G35,  to  Kyphosns  elegans  (Peters).  This,  together  with  seven  other 
examples  in  onr  collection,  we  now  refer  to  Kyphosus  analogus  (Oill). 

An  examination  of  these  specimens  leads  us  to  question  the  opinion 
expressed  by  Drs.  Jordan  &  Gilbert,  in  the  Proceedings  XT.  S.  National 
Museum  1882,  363,  and  later  by  Dt.  Jordan,  in  the  Proceedings  U.  S. 
National  Museum  1885,  380,  that  Pimelepterus  analogus  Gill  is  thesame 
fish  that  Peters  described  as  Pimelepterus  elegans. 

Our  specimens  differ  from  Dr.  Peters's  description  of  P.  elegans  in  the 
following  particulars:  Kyphosus  analogus  has  much  smaller  scales, 
fewer  teeth,  narrower  interorbital  (as  compared  with  the  diameter  of 
the  eye),  and  has  more  rays  in  the  soft  dorsal  and  anal. 
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For  purposes  of  comparison  we  append  the  following  table: 


Peters 'b  de« 
I  Acriptionof  jr. 
I        eleganM, 


Scalet 

Teeth  in  each  jaw  . 
Interorbital 


Doraal.. 


Head  in  total  length... 
Depth  in  total  lenj^th  . 


11-56-12 

38 

Nearly  twice 

diameter  of 

eye. 

XI-12 

III-12 

4.5 

2.5 


Giirs  de- 
ftcriptlon  of 
K.  analogii4. 

13-75-20 
22 


XI-14 

III-13 

4.5 

2.6  to  2.7 


Our  specimens 
of  K.  antUogiit. 


13-70  to  78-20 

24 

12  to  U  tlmea 

eye. 

XI-14 
III-13 

4 
2.6 


Measurements  of  five  of  the  largest  of  onr  specimens  are  given  in  the 
following  table : 


Total  lenj^h 

Lenfrtb  to  hose  of  caadal  fin 

Len^h  of  head 

Depth  of  body 

Lenffth  of  anoat 

Width  of  interorbital  space 

Diameter  of  eye 

Length  of  maxillary  ft*om  tip  of  snout. 

Length  of  sixth  dontal  spine , 

Base  of  spinous  dorsal , 

Base  of  soft  doraal 

Height  of  soft  doraal 

Length  of  second  anal  spine 

Base  of  soft  anal 

Height  of  anterior  portion  of  soft  anal . 
Height  of  posterior  portion  of  soft  anal 

Length  of  ventral  fin 

Leagthof  pectoral  fin 


mm. 

130 

110 

30 

51 

9 
12 

9 

9 
12 
27 
29 
10 

5 

23 
11 

8 
16 
18 


2 

3 

109 

13 

mm. 

mm. 

mm. 

mm. 

123 

126 

170 

140 

104 

104 

136 

116 

31 

30 

38 

35 

45 

46 

66 

50 

9 

9 

12 

11 

11 

11 

15 

13 

9 

9 

11 

9 

9 

9 

10 

16 

11 

12 

16 

13 

24 

24 

35 

36 

20 

26 

35 

27 

9 

9 

11 

9 

5 

5 

8 

6 

22 

23 

30 

25 

10 

10 

15 

11 

8 

8 

10 

9 

14 

16 

23 

19 

15 

16 

20 

19 

We  here  give  Dr,  Peters's  description  of  Kyph08us  eleganSj  from  "  D. 
Monatsber.  d.  Konigl.  Akad.  d.  Wiss.  zu.  Berlin." 

PimeUptenu  elegana  n.  sp. 

B.  7,  D.  11, 12 :  A.  3, 12  Lin.  lat.  56  ;  tr.  H- 

Hohfl  ziir  TotallUnjse  wie  1 :  2^,  Kophlange  zu  derselbeu  wie  1 :  4^.  SDanzeconcav, 
etwaa  ] anger  ala  das  Ange,  Oberkiefer  bis  znr  Verticallinie  des  vorderen  Augenrandes 
reicbend.  Die  Breite  des  Interorbitalraums  ist  fast  gleich  dem  doppelten  Aogen- 
dorchmesser.  Zabne  oben  wie  unten  38.  Schnppen  fest  anliegend,  die  senkrechteu 
Flofisen  bis  zum  Rande  bedeckend.  Brann  mit  rotblichbrannen  Langslinien,  nnter 
Seitenlinie  etwa  15  bis  16.  Rand  der  Kieniecdeckelhaut  und  Fleck  unniittelbar 
hinterdem  unteren  Tbeile  der  Bnistflosse  Schwartz.  Ein  silberner  Streif  auf  dem 
Priioibitale.     Totallange  0."<  290.    Gckauft ;  angeblich  aus  Mazatlan. 

72.  KyphosuB  elegaas  (Peters). 
Chopa. 

Head  3|  in  body  to  base  of  caudal  fin  (4|  in  total  length).  Depth  2 
(^)y  cy©  3  in  head;  snout  equals  the  eye.  D.  X-13;  A.  III-12. 
Scales  12-60-18. 

Body  elliptical,  compressed  5  snout  very  blunt,  anterior  profile  nearly 
vertical  from  lip  to  front  of  middle  of  eye  where  there  is  a  broad  angle, 
from  which  the  arch  is  gentle  and  uniform  to  the  origin  of  the  dorsal 
fin. 
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Mouth  small,  horizontal,  maxillary  short,  jast  reaching  vertical  of 
anterior  border  of  eye;  each  jaw  with  a  single  series  of  close-set  in- 
cisors, about  twenty-six  in  number. 

Dorsal  fin  long,  its  spines  strong,  depressible  in  a  groove,  the  fifth 
to  seventh  longest,  about  2^  in  head ;  the  soft  portion  rather  lower,  its 
last  rays  about  3^  in  head. 

Anal  spines  short,  the  second  about  4f  in  head ;  soft  anal  high,  its 
anterior  rays  being  longest  and  more  than  equaling  half  of  head;  the 
posterior  rays  of  anal  are  contained  3^  times  in  head,  and  thus  equal 
the  last  rays  of  the  dorsal ;  caudal  flu  widoly  forked ;  caudal,  pectorals, 
and  ventrals  well  scaled  at  the  base,  while  the  soft  parts  of  the  dorsal 
and  anal  are  densely  scaled  throughout.  Scales  rather  large — sixty 
in  lateral  line — except  on  the  fins,  where  they  are  very  small,  and 
about  the  head,  where  they  are  small  and  much  crowded;  the  snout  is 
naked. 

Color  in  alcohol  not  noticeably  different  from  that  of  K.  analogus. 

This  species  is  closely  related  to  K.  analogus  (Oill),  from  which  it  ap- 
pears to  differ  in  the  larger  scales,  fewer  scales  in  the  lateral  line,  much 
higher  anal  fin,  wider  interorbital  space,  and  more  blunt  snout. 

It  does  not  agree  with  Peters's  description  as  to  number  of  teeth  in 
each  jaw  (Peters  giving  thirty-eight  while  our  specimen  has  but  twenty- 
six),  the  width  of  the  interorbital  and  in  the  fin  formulsB,  but  these  dis- 
crepancies may  be  due  to  errors  of  observation  or  copying. 

At  our  request  Dr.  F.  Hilgendorf  recently  examined  Peters's  types 
and  we  are  indebted  to  him  for  the  following  note:  *^Schupi>en  iiher 
L.  1,  zahle  ich  64-66  und  ansserdem  etwalO  kleinere  anf  den  Schwauz- 
flosse.  *  *  *  Die  Hoho  des  ersten  weichen  Strahles  der  Analis  be- 
tragt  38*""*.    Die  Basis-Lange  der  ganzen  Flosse  ist  68»"».^ 

This,  of  course,  shows  that  Peters's  description  is  not  aocnrale.  We 
obtained  but  one  specimen. 

73.  HermoaiUa  azurea  Jenkins  &,  ETcmumiK. 

PLATK  l^ 

HermosiUa  azurea  Jenkins  &  £veimaB»»  Ptoe.  U.  &  Nftf.  Mm.  I8H8, 144.     {Guaymat.) 

-One  of  the  most  beautiful  and  interesting  species  of  the  collection. 

74.  Upenens  grandisqnamis  Gill. 

Upenetu  grandUquamia  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1863,  168  (  West  Coast  of  Cen- 
tral America);  Gilnther,  Fish.  Centr.  Am.,  1864,  420  (Gill's  description  copied); 
Steindachner,  Ichthyol.  Beitrlige  iv,  1875,  6  (Panama)  (description);  Jordan  A 
Gilbert,  Proc.  U.  S.  Nat.  Mus.  1882,  363  (note  on  this  species  as  compared  with 
U.  den1atu8) ;  ibid.,  378  (Colima)  (name  only);  ibid.,  626  (Panama)  (name  only); 
Jordan  &.  Gilbert,  Ball.  U.  S.  Fish  Coram.  1882,  107  (Matatlan),  111  (PaiiaM«); 
Hall  &  McOaughaD,  Proc.  Acad.  Nat.  Sci.  Phila.  1885,  155  (no  specimens  ex- 
amined);  Jordan,  Proc.  U.  S.  Nat.  Mus.  1885,  :)81  {MaMatlan;  Panama)  (name 
only)  ;  Jordan,  Cat.  Fish.  N.  A.,  ISg.'S,  93. 

Upeneus  ietraspilus  Gfinthor,  Proc.  Zool.  Soc.  London  1864,  148  (Panama) ;  GQnther, 
Fish.  Centr.  Am.  1864,  420,  PI.  66,  Fig.  1  (Panama). 

Numerous  specimens  of  this  si)ecies  were  obtained.    Measurements 
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of  all  of  these  (ten  of  which  we  give  below)  show  but  slight  variations 
among  the  individaals. 

The  head  is  bat  very  slightly  greater  than  the  depth,  and  is  con- 
tained from  3  to  3|^  in  the  body  to  base  of  caudal  fin,  while  the  depth 
varies  from  3  to  3.6  in  the  same,  this  least  depth  being  found  in  the 
smallest  specimens. 

The  variation  in  the  distance  between  dorsals  is  due  in  part  to  the 
difficulty  of  determining  where  the  membrane  of  the  first  fin  ends,  as  in 
some  si>ecimens  it  is  more  or  less  torn. 

The  scales  are  usually  2-31-5,  but  in  one  individual  they  seem  to  be 
2-32-5,  while  in  another  they  are  2-30-5. 


Total  length 

Leo^  to  hase  of  caudal 

Head , 

Depth 

«ye 

Snoat 

Preorbital 

Interorbital 

Third  dorsal  spine 

Head  to  margin  of  preoperole. . 
Distanee  between  dorsal  fins... 

Base  of  first  dorsal 

Base  of  second  dorsal 

Ventiab , 

Peclnrals 

Snont  to  hind  edge  of  orbit . . . , 


I   807   I    808   I   809 


I 


Head  in  length  .. 
Depth  in  length  . 
Bye  in  head 


mm. 
125 
100 
32 
31 


mm,  '  mm. 


12 


108 

82 

27 

26 

7 

10 

8 

7 

17 


10 


3+ 

H 
4- 


102 
122 
3d 
37 
9 
18 
13 
10 
27 
28 
U 
21 
22 


26 


34 


811 

805 

832 

27126 

27127 

27129 1 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

135 

171 

112 

180 

185 

m 

105 

187 

90 

145 

147 

135 

32 

41 

29 

48 

47 

45 

30 

41 

25 

45 

46 

44 

8 

11 

8 

10 

11 

11 

15 

20 

13 

21 

22 

20 

8 

15 

9 

13 

16 

14 

8 

11 

8 

12 

12 

11 

20 

32 

20 

28 

33 

31 

31 

21 

3:1 

31 

14 

le 

9 

18 

16 

21 

25 

17 

28 

26 



23 

15 

.... 

25 

23 

30 

20 

30 

30 

30 

31 

21 

32 

35 

35 

30 

20 

32 

30 

it 

3^ 

^ 

3+ 

31 

3 

3+ 

4 

4— 

3« 

4i 

4 

831 


173 
140 
45 
42 
11 
20 

le 
a 

33 
32 
16 
26 
24 
30 
34 
30 

1 


75.  UpeneuB  dentatus  Gill. 
Upenmu  dmiatiu  Oill,  Proc.  Acad.  Nat.  8ci.  Phila.  1862,  256  {Loteer  California); 
Jordaa  6l  Gilbert,  Proc.  U.  8.  Nat.  Mus.  1882,  363  {Cape  San  Lucm)  (noteon 
Gill's  types) ;  Hall  &,  McCaaghan,  Proc.  Acad.  Nat.  Sci.  Phila.  1885,  154  (uo 
specimens  seen) ;  Jordan,  Proc.  U.  S.  Nat.  Mas.  1888,  3:^  (partial  description  of 
a  specimen  from  TreB  Marian  Inlands). 

Three  specimens  were  obtained  by  as.  These,  together  with  Dr. 
Gill's  types  from  Gape  San  Lucas  and  one  specimen  lOf  inches  long 
from  Tres  Marias  Islands,  examined  by  Dr.  Jordan  (op.  ctt.),  are  the 
only  specimens  of  this  species  yet  recorded. 

Head,  3.4  (4.3);  depth,  4  (5.1);  eye,  3.8;  D.  VII-I,  8;  A.  I,  6; 
scales,  2-37-5. 

The  scales  are  much  more  decidaons  than  in  the  two  other  species 
fonnd  by  ns,  and  the  upper  parts  are  very  much  darker. 


Total  length 

Length  to  )w«e  of  csndal 

Bead 

Depth 

Eye  

Preorbital 

Interorbital 

Smmt 


827. 

829. 

mm. 

mm. 

210 

210 

165 

165 

40 

41 

13 

15 

16 

20 

20 

first  to  second  dorsal 

Base  of  first  dorsal 

Base  of  second  dorsal 

Longest  dorsal  spine  (seoond) 

Pectorals 

Ventrals 

Snoat  to  rdge  of  preopercle  . . 
Snout  to  bind  edge  of  orbit — 
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827. 


mm. 
21 
20 
22 
30 
31 
32 
37 
33 


829. 


mm. 
20 
30 
21 
28 
30 
31 
37 
31 
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76.  UpeneuB  rathbunl  sp.  dov. 
(No.  43241,  U.  S.  National  Moseam.) 
Plate  ii. 

Head,  3J  (4f) ;  depth,  4  (5);  D.  VIII-1, 8;  A.  1,6;  scales,  2HI-6. 

Body  slender;  dorsal  outline  well  arched  ]  profile  from  snoat  to  origin 
of  first  dorsal  legularly  curved,  except  above  the  eyes,  where  it  is  very 
slightly  flattened ;  from  first  dorsal  to  posterior  end  of  second  dorsal 
gently  convex,  and  from  there  to  the  caudal  slightly  concave ;  ventral 
ontline  nearly  straight  to  caudal  fin;  head  triangular;  snout  blunt- 
pointed  ;  least  deptb  of  caudal  peduncle  2J  in  head,  and  its  length  1{ 
in  the  same;  mouth  slightly  oblique;  the  maxillary,  which  is  3\  in 
head,  greatly  broadened  behind,  almost  reaching  anterior  margin  of 
orbit ;  preorbital  deep  and  broad,  its  depth  3^  in  head ;  lower  jaw 
slightly  included ;  barbels  moderate,  scarcely  reaching  posterior  edge 
of  opercles;  preopercle  very  weakly  serrate.-  Eye  large,  2§  in  head, or 
li  in  snout.  First  dorsal  spiue  minutej  the  second,  third,  and  fourth 
subequal,  1^  in  head,  the  others  decreasing  gradually,  the  eighth  being 
contained  less  than  3  times  in  head;  longest  soft  dorsal  ray  2^  in 
head;  anal  spine  evident;  longest  anal  rays  2f  in  head;  pectorals  1} 
in  head,  reaching  posterior  edge  of  spinous  dorsal ;  ventrals  equal  the 
pectorals.  Scales  large,  ctenoid ;  he^ad  well  scaled,  there  being  three 
scales  upon  the  maxillary  bone,  a  row  of  six  upon  the  cheek,  and  an 
odd  one  on  its  lower  margin ;  preopercle  and  opercle  with  about  two 
rows  each ;  preorbital  without  scales,  but  roughened  by  a  very  evident 

set  of  irregularly  radiating  lines,  thus,    ■  1  YTCi^ '  ^^^  branches  of  the 

pores  in  the  scales  of  the  lateral  line  are  large  and  numerous,  as  many 
as  thirteen  being  counted  in  some  scales.  Teeth  villiform,  in  a  band 
broadest  in  front  and  narrowing  backward.  Gillrakers  slender,  the 
longest  3^  in  maxillary,  about  16  below  the  angle.    Peritoneum  black. 

This  species  is  allied  to  U.  preorbitalis  Smith  &  Swain,  from  which 
it  dififers  in  the  slightly  shorter  head,  greater  depth,  deeper  caudal 
peduncle,  shorter  maxillary,  larger  eye,  wider  interorbital,  much  nar- 
rower preorbital,  longer  ventrals,  slightly  longer  pectorals,  the  outline 
of  the  spinous  dorsal,  the  more  numerous  scales,  and  in  not  having  the 
lower  jaw  produced. 

It  seems  to  be  related  also  to  U.  vanicolensis  (Cuv.  &  Val.),  bat 
may  be  distinguished  from  that  species  by  the  slightly  longer  head, 
greater  depth,  shorter  and  deeper  caudal  peduncle,  much  shorter  maxil- 
lary, larger  eye,  narrower  interorbital,  slightly  longer  snout,  smaller 
scales,  and  in  having  the  ventral  line  straight. 

One  specimen  194  millimetres  in  total  length  We  have  named  this 
species  for  Prof.  Blchard  Bathbun,  assistant  in  charge  of  scientific 
inquiry,  U.  3*  Fish  Commission. 
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77.  Bairdiella  iciatia  (Jordan  &  Gilbert). 

Sdanaieiatia  Jordan  <&  Gilbert.  Proo.  U.  S.  Nat.  Mus.  1881,  356  (MaMatlan). 
For  synonymy,  see  Jordan  &.  Eigenmann,  A  Review  of  the  Soiamida  of  America  and 
Europe,  Report  of  the  U.  8.  Comni.  of  Fish  and  Fisheries,  for  1866,  1889. 

Nameroas  specimens  were  obtained. 

78.  Micropogon  ectenes  Jordan  &  Gilbert. 

Mieropogon  eetenes  Jordan  «&  Gilbert,  Proc.  U.  S.  Nat.  Mns.  1881,  355  (Mazailan); 
Bull.  U.  S.  Fish  Comni.  188*2, 107  {Mazatlan)\  Jordan  &.  Eigenmaun,  Review  of 
the  SckenidcB  of  Am.  and  Enr.,  Report  U.  S.  Comni.  Fish  and  Fisheries  for  1^6, 
1889. 

Five  specimens  were  obtained. 

79.  Umbrina  zanti  Gill. 

Umhnna  xanti  GUI,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  257  (Cape  San  Luoas). 
For  synonymy,  see  Jordan  &  Eigenmann,  op,  oit,j  420,  421,  423. 

One  specimen,  280  millimetres  in  length,  was  taken. 

D.  XI-29;  A.  II-7.    Scales,  6-60-10. 

Depth,  3.4  (4.2) ;  head,  3.'5  (4.3) ;  eye  in  head,  4.6 ;  snont,  3.25. 

80.  Cynoscion  parviplnnls  Ay  res. 

Cgnoieion  parvipinniB  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  1861,  156. 
For  synonymy,  see  Jordan  &  Eigenmann,  op,  oit,  354,  369. 

Three  specimens  of  this  fish  were  preserved.  It  is  common  in  the 
bay  and  has  a  good  reputation  as  a  food  fish. 

81.  Gherres  lineatus  (Humboldt). 
82.  Gherres  gracUis  (Gill). 

Each  of  the  above  species  of  Oerres  was  fonnd  to  be  abundant  at 
Guaymas,  and,  to  our  surprise,  of  the  eight  or  ten  species  of  this  genus 
reported  from  the  Pacific  coast  of  America,  these  two  are  the  only  ones 
Been  by  us. 

For  full  synonymy  and  analysis  of  the  species  of  Oerres  fonnd  in 
American  waters,  vide  Evermann  &  Meek,  Proc.  Acad.  Nat.  Sci.  Phila. 
1S86,  pp.  256-272. 

83.  Harpe  dlplotsenia  Gill. 

Bu^pt  AiploUema  Gill,  and 

BarpepeetoraliB  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  141  (Cape  San  Luoas), 
Aodtamupeotonau,  Jordan,  Proo.  U.  S.  Nat.  Mus.  1885,  384;  Jordan,  Cat.  Fish.  N. 
A.,  1885,  97. 

A  single  specimen  was  obtained,  which  gives  the  following  measure- 
ments: 

mm. 

lieogth  to  the  tip  of  the  middle  caudal  rays 370 

l^^U>%h^\fi^ot  tbe  middle  caudal  rays 32Q 
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Head  (107  millimetres)  equals  the  depth,  each  being  3  in  length  to 
base  of  caadaL 

Eye  (16  millimetres)  6.7  in  head. 

Prolonged  caudal  90  millimetres  in  length,  and  is  contained  litiiiras 
in  head.  Height  of  dorsal  rays,  81  millimetres ;  of  anal  rays,  115  milli- 
metres. 

D.  XII-11;  A.  III-13;  scales  5-34-12. 

It  seems  certain  that  H.  diploUenia  is  the  female  and  H.  peckpralis  tbe 
male. 

84.  Pseudojulis  venustus  Jenkins  &  Evermann. 
Plate  ii. 
PseiukjuUa  venustus  Jenkins  &,  Evermann,  Proo.  U.  S.  Nat.  Mus.  1888, 145  {Guaymtn). 
Not  common. 

85.  Glyphisodon  aaxatilis  (L.)- 

Seven  specimens  from  Guaymas,  where  it  is  not  uncommon. 
86.  ChaetodipteruB  zoiiatii8.(Girard). 
Barbero, 

Ephippus  zonatus  Girard,  U.  S.  Pacific  R.  R.  Exp.,  Zool.,  1858,  110  {8an  Diego). 

ChcBtodipierm  faher  Jordan  &  Gilbert,  Proc.  U.  8.  Nat.  Mns.  1881,  48 ;  Goode  &  B«in, 
Proc.  U.  S.  Nat.  Mus.  1882, 238  ;  Jordan  &.  Gilbert,  Bull.  U.  S.  Fish  Comm.  It^ 
108,  111  {Panama;  Mazatlan)  ;  Jordan,  Cat.  Fish.  N.  A.,  1885, 102. 

D.,  VIII-I,  23;  A.,  111-16-18;  scales  about  90;  dorsal  spine  0.77  of 
head. 
Two  specimens,  4^  and  6  inches  in  total  length  respectively. 

87.  Chaetodon  humeralls  Giinther. 

ChcPtodon  humeralia  Giinther,  Cat.  Fishes,  ii,  19,  18G0  (Sandwich  Islands  f) ;  Guntber. 
Fishes  Centr.  Am.,  419,  PI.  65,  Fig.  3,  1866  (Panama;  Guatemala?) ;  Jordan  & 
Gilbert,  Bull.  U.  S.  Fish  Comm.  1882,  IdS  (Mazatlan),  111  (Panama);  Jordan, 
Cat.  Fishes  N.  A.,  102,  1885  (name  only);  Jordan,  Proc.  U.  S.  Nat.  Mus.  18^ 
385  (Mazatlan;  Panama);  Eigenmann  &  Horning,  Ann.  N.  Y.  Aoad.  Sci.  iv, 
1887,  1  (Colima), 

Many  specimens  were  obtained. 

88.  PomacanthuB  zonipectus  (GiU). 

Pomaoantkodes  zonipectus  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  244  (San  Sdlrador); 

ibid.,  1863, 162  (we9t  coast  of  Central  America), 
Pomaeanthus  zonipectus,  Jordan  &.  Gilbert,  Proc.  U.  S.  Nat.  Mns.  1882, 376  (Mearagne; 

San  Salvador) ;  Jordan  &.  Gilbert,  Bull.  U.  S.  Fish  Comm.  1882, 108  (MazalUn)^ 

lU  (Panama);  Jordan,  Proc.  U.  S.  Nat.  Mus.  1885,  386  (Magailan;  Pant»s)\ 

Jordan,  Cat.  Fishes  N.  A.,  103,  1885. 
Pomaeanthus  orescentalis,  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mas.  1681,  358  (Ms^ 

Ian;  Panama.)  (young), 
Pomaeanthus  zonipectus,  Giinther,  Fishes  Centr.  Am.,  419,  1864  (San  Salradw). 

The  only  specimen  we  obtained,  110  millimetres  long,  is  between  the 
young  (which  was  described  by  Jordan  &  Gilbert  as  P.  cre8centalis)eM 
the  adult  zonipectus.  ^.^.^.^^^  ^^  Googk 
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89.  Gk)biu8  sagittula  (Giicilier). 

EHctenogobiHs  aagiitula  GUnther,  Proc.  Zool.  Soo.  London  1861,3. 

For  Bynonyiuy,  eee  Jordan  &  EigeumaDo,  Proc.  U.  S.  Nat.  Mus.  1886,  497. 

Nuuieroas  specimens  were  taken. 

90.  Gk)biiia  chiquita  Jenkins  &  Evermann. 

Gobiua ckiquita  Jenkins  &  EvermauD,  Proc.  U.  S.  Nat.  Mus.  1888,  146.    ((ruaymas.) 
Common. 

91.  Gk>biu8  longicauduB  Jenkins  &  Evermann. 

Gofnus  longicaudus  Jenkins  &  Evermann,  Proc.  U.  S.  Nat.  Mus.  1888, 146.    ( 0 tiaymaa, ) 

Abandaut. 

92.  Gillichthys  y-oauda  Jenkins  Sl  Evermann. 

GiWchthifs  y-cauda  Jenkins  &  Evermann,  Proc.  U.  S.  Nat.  Mus.  1888, 147.    (Guayma8.) 
Gilbert,  Proc.  U.  S.  Nat.  Mus.  1889, 363.     (San  Diego,  Cat.) 

Very  abundant. 

93.  Gilliohthya  gnaymafliae  Jenkins  &.  Evermann. 

GUlickihya guaynuuiw  Jenkins  &;  Evermann,  Proc.  U.S. Nat. Mus.  1888,  148.     (Guay- 
maa). 

Id  the  Proceedings  of  the  U.  S.  National  Museum  for  1889,  363,  Dr. 
Gilbert  raises  the  question  regarding  the  validity  of  this  species  as  dis- 
tinct from  G.  y-cauda.  We  have  reexamined  our  specimens  of  each 
species,  and  have  compared  them  with  s{>ecimens  of  what  we  regard  as 
0.  guaymaMw  collected  by  Dr.  Gilbert. 

It  is  evident  that  the  two  species  are  very  closely  related  and  prob- 
ably they  should  be  combined.  The  following  difi'erences,  however, 
seem  to  be  constant : 

0.  y-eauda  has  a  shorter  head,  more  pointed  snout,  and  larger  eye. 
The  pattern  of  coloration  of  the  two  seems  about  the  same,  but  the 
white  spots  or  blotches  ar^  more  pronounced  in  O.  guaymasice^  while  in 
^<  y-eauda  the  black  spots  on  the  back  are  more  prominent,  and  there 
isa  series  of  black  spots  along  the  middle  of  the  side  which  does  not 
appear  in  the  other  species. 

Putting  the  differences  in  tabular  form  we  h^ve  th^  following: 


G.  y-cauda 
•H  (4)  

More  pointed. 

(}.  guama.siw. 
3  (32). 

Mni-n    liliitit. 

Headinleneth 

Snoot,  .^r ":::::;:::.:;:::: ..:.: :: ::.... 

Eye  in  head 

Lftftfpr.S  to  4.  1  SDiaiier,4  to  5. 
Parker.            1  T^iirlitir 

ciiorJ!!^::::;;:;;::;;:::::;;:::::::::::::::;::::;:::::::;::: :.:... 

\>r>e\r'     14*     M*     01 

11 
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94.  QilUchthys  mirabUia  Cooper. 

Gilliokthyi  miraMis  Cooper,  Proo.  Cal.  Acad.  Nat.  Sci.  1863,  109  {Stm  Diego  Bay}; 
LockingtoD,  Am.  Natiirali8t/1877,  474  {San  Francisco  Bay;  Gulf  of  CaUfomia). 
For  full  synoDymy,  vide  Jordan  &  Etgeumaiin,  Proo.  U.  S.  Nat.  Mob.  1886,  510. 

Probably  commoD,  though  we  obtained  bat  six  specimens. 

Dr.  Gilbert  has  examined  the  types  of  Gobiua  totcnsendiy  recently 
described  by  Eigenmann  &  Eigenmanu  (Proc.  U.  S.  Nat.  Mas.  1888, 
4G3),  from  San  Diego,  and  finds  them  to  be  the  young  of  OiUicktl^s 
miraMlis. 

95.  Gobioaoma  hiatrio  Jordan. 

Gohioaoma  /ii«(rio  Jordan,  Proo.  U.  S.  Nat.  Mas.  1884,  260  (Guaymas);  Jordan,  Cat. 
Fishes  N.  A.,  106,  1885  (name  only);  Jordan,  Proc.  U.  S.  Nat.  Mas.  1885,387; 
(name  only) ;  Jordan  Sc  Eigenmann,  Proc.  U.  S.  Nat.  Mns.  1886,  506  and  &a8. 

Two  specimens  of  this  interesting  species  were  obtained.  They 
measure  39  and  47  millimetres  in  total  length  and  agree  well  with  the 
original  description. 

96.  Scorpcena  pluxnierl  Blocb. 

Five  specimens  of  this  fish  were  obtained  in  the  bay,  where  it  is  quite 
common. 

97.  Soorpaena  aonorae  Jenkins  &>  Eyermann. 
Scorpcena  9onorcB  Jenkins  ^  Evennann,  Proc.  U.  S.  Nat,  Mus.  1888,  150  {GtMyn^as), 
Oiie  small  specimen  obtained. 

98f  Forichthya  margarltatua  (Richardson). 

Batrachus  margaritatus  Richardson,  Voyage  Sulphur,  67  (Gulf  of  Fonseea), 

Forichthya  notatoM  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  141 ;  U.  S.  Pac.  B.  R.  Sur- 
vey, 1859,  134. 

Forickihys por^Mxmus  GUnther,  Cat.  Fishes  N.  A.,iii,  176  (in  part);  Jordan  &;  Jouy, 
Proc.  U.  S.  Nat.  Mus.  1881,  5 ;  Jordan  <&  Gilbert,  ibid.,  65  and  274  (Gal/  of  Calu 
fomia) ;  Jordan  &  Gilbert,  Synop.  Fishes  N.  A.,  751  (in  part),  1882. 

Forichthys  margaritatu8f  Jordan  &  Gilbert,  Synop,  Fishes  N.  A.,985,  1882;  Jordan  ^ 
Gilbert,  Proc.  U.  S.  Nat.  Mus.  1882,  626;  Jordan,  Proc.  U.  S.  Nat.  Mus.  1884.  41; 
Proc.  U.  S.  Nat.  Mus.  1885,  388 ;  Cat.  Fishes  N.  A.,  1885, 116. 

One  specimen  was  obtained,  which,  compared  with  specimens  from 
Santa  Barbara,  California,  differs  from  them  in  the  more  slender  form 
of  the  body,  and  in  having  the  inside  of  the  mouth  and  the  gill  cavities 
black. 

99.  Gniitliypopa  acopa  Jenkins  &  Evermann. 
Gnathypops  scops  Jenkins  &  Evermann,  Proc.  U.  S.  Nat.  Mus.  1888,  152  (Gaoyauw). 

Three  specimens  were  taken. 

100.  Opiathognatliua  onimata  Jenkins  &.  Evermann. 

Opisthognathus  ommata  Jenkins  &  Evermann,  Proc.  U.  S.  Nat.  Mus.  1888,  153  (Griiay- 
mas). 

Three  specimens  were  taken. 
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101.  Hypsoblezmius  gilbert!  Jordan. 

I9e8ike8  gilherti  Jordan,  Proc.  U.  S.  Nat.  Mus.  1882,  349  {Santa  Barbara), 
laeslhes  geniiliSf  Jordan  &  Gilbert.,  Synopsis,  757,  1882. 
Hyp9obUnniu8  gilherti,  Jordan,  Cat.  Fishes  N.  A.,  119,  1885. 

The  collection  contains  two  small  blenDies,  which  we  refer  with  some 
hesitation  to  this  species.  In  one  of  them,  however,  there  is  a  very 
dark  spot  npon  the  anterior  part  of  the  dorsal  fin,  while  in  the  other  it 
is  not  so  dark. 

Althongh  the  generic  name  Hypsohlennius  was  introduced  by  Dr. 
Gill  without  fnrther  explanation  or  definition  than  reference  to  a  type 
{H.  hentzi)j  it  is  probable  that  less  confusion  will  be  cansed  if  Canon 
XLir,  C.  A.  O.,  be  strictly  followed  and  Rypsoblennitis  be  retained. 

102.  Hypsobleimius  atriatus  Steindachner. 

Blennius  striatus  Steindachner,  Ichthyol.  Beitraji^e  v,15,  Tafel  viii,  1876  (Panama). 
Hffp9ohlennius  tf^-uKuA,  Jordan,  Proc.  U.  8.  Nat.  Mas.  1H85, 389  (name  only). 

Head  3^  (4);  depth  4  (5);  eye  4  to  6  in  head;  D.  XII-17;  A.  18 
or  19. 

The  head  is  a  little  greater  than  the  depth ;  the  snout  steep  and 
gentJy  carved;  orbital  tentacles  1^  to  2  times  diameter  of  eye,  nsaaily 
fonr  branches. 

Dorsal  fin  little  notched,  its  longest  rays  nearly  3  in  head ;  anal 
lower,  its  rays  3^  to  4  in  head ;  pectorals  1^  in  head,  just  reaching  anal. 

Color  yellowish ;  five  quadrate  spots  of  darker  extending  from  dorsal 
fin  to  a  line  drawn  from  middle  of  eye  to  lower  base  of  caudal,  the  an- 
terior one  above  tip  of  pectoral ;  median  line  of  side  with  a  more  or  less 
distinct  series  of  small  spots ;  a  short  dark  vertical  line  behind  the  eye ; 
a  dark  blotch  in  front  of  origin  of  dorsal  fin,  and  another  on  the  hu- 
meral region ;  nnder  side  of  head  with  two  ill-defined  bands  of  dark ; 
dorsal  fin  more  or  less  speckled  with  black ;  the  anal  with  a  narrow 
white  border,  above  wh^ch  is  a  broader  band  of  dark  brown. 

Six  specimens  were  obtained. 

103.  IiabroaomuB  xantl  Gill. 

tahro9omu8  xanti  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1860,  107  {Cerro  Blanco,  Lower 

Cali/omia), 
Clin¥8  xanti,  Jordan  &.  Gilbert,  Proc.  U.  6.  Nat.  Mus.  1882,  368  (Cape  San  Lncas); 

Jordan  &  Gill>ert,  BuU.  U.  S.  Fish  Comm.  1882,  108  (Matailan)  (name  only). 
Labris9mu8  nncMpinnis  xantiy  Jordan ,  Proc.  U.  S.  Nat.  Mus.  1885,  '389  (Mazatlan); 

Jordan,  Cat.  Fishes  N.  A.,  120,  1885. 

One  specimen,  95  millimetres  in  total  length,  was  obtained. 
104.  Auclienoptenia  asper  Jenkins  &,  Evermann. 
(Plate  II.) 
Anektnopttrua  asper  Jenkias  ^  Evermann,  Proc.  U.  S.Nat.  Mus.  1888, 154  {Gnagmae), 

Six  specimens. 
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105.  PBednoblennius  hypacanthufl  Jenkins  St  Evermann. 

Psednohlennitis  hypacanihus  Jenkins  &  Everinann,  Proo.  U.  8.  Nat,  Mas.  1888, 156 
(Guaifmas). 

Oue  Hi^ecimen. 

106.  Citharichthys  gilberti  Jenkins  dc  Evermann. 

Oithai'ichthjfa  gilberti  Jenkins  &.  Evermann,  Proc.  U.  S.  Nat.  Mos.  1888,  157  (Gmj. 
mas. ) 

Citharivhthys  tpilopterus  J ordAU  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1882,382  {Panama)] 
ibid,,  1882,  a:)0  (Panatha);  Jordan  &  Gilbert,  Bull.  U.  8.  Fish.  Comm.  1883,108 
nml  111  {Mazatlan;  Panama);  Jordan  Si  Gilbert,  Synopsis  Fishes  N.  A.,  1882, 
817  (in  part;  Panama);  Jordan,  Proc.  U.  S.  Nat.  Mas.  1885,  391  {Maiatlaii; 
Panama);  Giinther,  Fishes  Contr.  America,  18(]9, 471,  PI.  LXXX,Fig.2  (Ckiapam). 

Citharichthys  sumichrasii  Jordan,  A  Review  of  the  Flounders  and  Soles,  in  Ann.  Re- 
port of  Conimr.  Fish  and  Fisheries  for  1886,  bearing  date  1889,  276  {Rio  Zana- 
tenco,  Chiapas;  Panama), 

It  seems  to  us  that  GilDther  was  wrong  io  ideoti&ing  his  west  coast 
R|)ecimeDS  with  the  eatst  coast  SpilopteruSy  and  rei^ard  all  Pacific  coast 
references  to  Spilopterus  as  meaning  the  form  which  we  have  described 
as  C,  gilberti. 

107.  Paralichthys  adapersus  (Steindachner). 

Pseudorhombus  adspersus  Steindachner,  Ichthyol.  Notizen  v,  1867,9,  Tafel  2  {Chineka% 
Islands.)    Jordan  Sl  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1882, 370  {Cape San  Lucas,) . 

But  one  specimen  taken. 

108.  Achirus  mazatlanna  (Steindachner). 
Solea  mazatlana  Steindachner,  Ichthyol.  Notizen  ix,  1869,  23,  Tafel  5  (Magatlan,) 

Common ;  eleven  specimens  were  obtained. 

109.  Baliates  polylepia  Steindachner. 

Pes  de  Puerco, 

Balistes  polylepis  Steindachner,  Ichthyol.  Beitrage  v,21, 1876  ( West  coast  of  Mexico); 
Jordan  &  Gilbert,  Proc.  U.S.Nat.  Mus.  1881,  276  and  277  {Punta  San  Fe/i;>e; 
Cape  San  Lucas),  (name  only);  iMcf.,  1882,631  {Panama)  (name  only).  Junlan 
&  Gilbert,  Bnll.  U.  S.  Fish  Comm.  1882,  108  {Mazatlan) ;  111  {Panama),  (name 
only);  Jordan,  Proc.  U.  S.  Nat.  Mus.  18S5,  392  {Panama;  Mazatlan),  (name 
only) ;  Jordan,  Cat.  Fishes  N.  A.,  140,  1885  (name  only). 

Head,  3  (4) ;  depth,  2  (2.4),  greater  in  yoang ;  e^^e  4  to  4§  in  head.  D. 
II 1-27;  A.  25;  scales. 

Profile  from  snout  to  spinous  dorsal  gently  arche<l,  thence  to  soft  dor- 
sal nearly  straight,  and  from  there  to  caudal  {leduncle  very  slightly 
arched ;  under  side  a  regular  curve  from  snout  to  caudal  peduncle, 
with  slight  irregularity  at  chin  and  ventral  fin. 

First  dorsal  spine  long  (If  in  head),  stout,  quadrilateral  in  cross- 
section,  greatly  roughened  upon  the  anterior  angles ;  second  spine  less 
than  half  length  of  first,  while  the  third  is  about  one-third  length  of 

^^^^^  Digitized  by  Gog -c.^ 
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The  soft  dorsal  is  greatly  produced  at  the  second  to  ninth  rays,  the 
longest  about  IJ  in  head ;  those  back  of  the  fifth  gradually  decrease  in 
length  and  become  more  and  more  directed  forward ;  the  length  of  the 
base  of  the  soft  dorsal  is  greatiCr  than  the  head. 

The  first  anal  rays  are  less  produced  than  the  dorsal  and  are  con- 
tained 1§  in  head ;  the  base  of  the  anal  fin  is  some  shorter  than  that  of 
the  soft  dorsal.  Pectorals  short,  2^  in  head.  Upper  and  lower  caudal 
rays  mnch  produced  in  older  specimens.  Gill-slit  extends  from  in  front 
of  the  upper  edge  of  pectoral  obliquely  upward  and  backward,  its  upper 
end  being  in  a  vertical  line  under  the  first  dorsal  spine.  Eight  teeth 
in  each  jaw,  the  middle  pair  strongest,  pointed  and  curved,  the  lateral 
ones  shorter  and  somewhat  double  pointed. 

Bight  specimens,  ranging  from  150  to  260  millimetres  in  total  length, 
were  obtained  at  Ouaymas,  where  it  is  known  as  Fez  de  Puerco  by  the 
local  fishermen. 

110.  Spbaroides  politus  Girard. 

Tetraodon  politva  Girard,  U.  S.  Pao.  R.  R.  Exp].  Ex.,  Fishes,  1859,  340  (San  Diego,  Cali- 
fornia). 
For  ayDonymy,  see  Jordan  &,  Edwards,  Proo.  U.  S.  Nat.  Mus.  1886,  235,  239. 

Up  to  thi)  present  time  only  large  specimens,  1  foot  in  length,  were . 
known.    As  these  differ  from  Spheroides  tesiudineus  annulatua  in  only  a 
few  important  differences,  Jordan  &  Edwards  {loc.  eit)  express  the 
opinion  that  the  former  may  be  but  the  adult  of  the  latter. 

We  have  compared  our  specimens  with  Spheroides  testudineus  annu- 
latus  of  corresponding  sizes, and  our  specimens,  including  those  from  3 
inches  in  length  to  those  of  1  foot,  are  all  entirely  smooth ^  except  occa- 
sionally one  shows  a  small  patch  of  very  small  prickles  on  the  breast. 
The  interorbital  space  is  flat  in  our  specimens,  concave  in  S.  testudineus 
annulatus ;  the  small,  dark,  round  spots  on  the  sides  are  much  smaller 
iu  our  specimens.  From  these  facts  it  would  seem  that  S.  politus  may 
he  regarded  as  a  good  species. 

The  following  specjps  have  been  recorded  by  others  from  the  Bay  of 
Guaymas,  bat  were  not  seen  by  us : 

1.  Mp-ophis  vafer.    Jordan,  Proc.  U.  8.  Nat.  Mils.  1H84,  260  (Efneric). 

2.  Ortkopriftiis  cantharinua.    Jordan,  Proc.  U.  S.  Nat.  Mns.  18a'),  379  (Nichoh). 

3.  CynoscioH  oihonoptertim.    Jordan,  Proc.  U.  S.  Nat.  Mus.  1885,  383  (Nichoh). 

4.  Cynoscion  macdonaldi.    Gilbert,  Proc.  U.  S.  Nat.  Mas.  1890,  64. 

5.  (ierreti  calif ornieH9is.    Jordan,  Proc.  U.  S.  Nat.  Mus.  1885,  383  {Nichola). 

6.  GobiMs  aoparator,    Jordan,  Proc.  U.  S.  Nat.  Mus.  1884,  260  (Emeric). 

7.  Platoj/hryB  leopardinus.    Jordan,  Proc.  U.  S.  Nat.  Mns.  1884,  260  (Emerie) ;  tWd., 

1885,  391  {EmeHo). 
Indiana  Statb  Normal  School,  Tbrrk  Haute,  Ind.  ; 
Dk  Pauw  University,  Grebncastle,  Ind. 
Deeember  15,  1890. 
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4.  Upeneus  rathbuni. 

5.  PSEUDOJULIS  VENUSTUS. 

6.  AUCHENOPTERUS  ASPER.  ^  , 
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DESCRIPTION    OP  A   NEW    GENUS  AND    SPECIES    OP    TAILLESS 
BATRACHIAN  PROM  TROPICAL  AMERICA. 

BY 

Leonhakd  Stejneger  and  Frederick  C.  Test. 
(With  Plate  in.) 

Tetraprion,  gen.  nov. 

{rerpacr,  four;  nptooy,  saw.) 

Of  the  family  Bylidce :  Pectoral  aroh  arciferoas ;  no  ribs ;  no  man- 
dibnlar  teeth;  vertebrae  procoBle;  sacral  vertebra  with  dilated  diapo- 
physes  and  two  condyles  for  articulation  with  the  simple  coccygeal 
style;  terminal  phalanges  claw-shaped. 

One  long  series  of  teeth  on  parasphenoid  bone;  vomerine  teeth;  a 
series  of  teeth  on  the  palatines  ;  head  rough,  bon^^,  the  skin  being  iuvolveil 
in  the  cranial  ossification ;  tympannm  distinct;  fingers  and  toes  webbed, 
the  tips  dilated  into  regnlar  disks;  outer  metatarsals  not  bound 
together (f);  omostemnm  and  sternnm  cartilaginous;  pupil  horizon- 
tal!); tongue f 

Types  Tetraprion  jordani. 

Tetraption  jordani,  sp.  nov* 

Vomerine  teeth  in  two  well  separated,  nearly  transverse  groups  situ- 
ated on  a  level  with  the  posterior  border  of  the  choanoB,  each  group 
consisting  of  about  five  rather  large  teeth ;  a  single,  transverse,  slightly 
scarved  series  of  closely  set  small  teeth  on  each  palatine  behind  the 
choanee ;  teeth  on  parasphenoid  small,  closely  set,  forming  a  long,  single 
series;  top  of  head  bony,  very  rough,  especially  the  ridges;  can  thus 
rostralis  forms  a  prominent  sharp  ridge;  loreal  region  very  concave; 
iateiorbital  space  very  wide  and  concave ;  a  prominent  bony  supratym- 
panic  ridge ;  posterior  border  of  '<  helmet '^  nearly  straight,  slightly  con- 
cave in  the  middle ;  tympanum  circular,  its  diameter  four-sevenths  of 
diameter  of  orbit ;  fingers  one-third  webbed,  first  nearly  free,  opposable ; 
toes  nearly  one-half  webbed;  disks  much  smaller  than  tympanum ;  tibio- 
tarsal  articulation  reaches  the  tympanum ;  skin  above  and  on  throat  and 
chest  smooth;  rest  of  under  surface  granulate.  Color  can  not  be  made 
oat  satisfactorily,  but  seems  to  be  brownish  above  and  uniform  whitish 
below. 

Length  of  head  from  mouth  to  posterior  border  of  helmet,  21  milli- 
metres ;  length  of  head  and  body,  71  millimetres ;  greatest  width  of 
head,  21  millimetres. 

Type:  U.  S.  National  Museum,  No.  12274. 

Habitat  :  Guayaquil,  Ecuador. 

Proceedings  National  Maeeam,  Vol.  XIV— No.  847. 
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168  NEW   GENUS   OF   BATRACHUN — STEJNEGER. 

This  mterestiDg  novelty  is  dedicated  to  Dr.  David  S.  Jordan,  presi- 
dent of  the  Leiand  Stanford  Junior  University  of  California. 

Although  evidently  nearly  related  to  Triprianj  it  differs  from  all 
known  Hylidce  in  possessing  teeth  on  the  palatines,  a  character  whidi 
in  itself  seems  sufficient  to  warrant  its  generic  separation.    With  TVi- 
'prion  and  Diiiglena  it  shares  the  possession  of  teeth  on  the  paraspbenoid. 
Tbc  latter  are  "firmly  fixed  to  the  bone,  whil^  the  palatine  teeth,  which 
form  a  slightly  s-curved  line  on  each  side  posterior  to  the  choanal,  only 
adbere  to  the  membrane  covering  the  palatine  bones.    We  are  thns 
confronted  with  an  entirely  unique  dentition,  for  it  seems  that  not  even 
in  the  family  Hemiphractidec^  which  is  composed  of  genera  with  both 
palatine  and  paraspbenoid  teeth,  do  we  find  a  genus  in  which  they 
oecur  simultaneously.    The  presence  of  paraspbenoid  and  palatine  teeth 
in  otherwise  undoubtedly  Hylid  genera,  coupled  with  the  occarrenoe 
of  claw-sbaped  terminal  phalanges  in  Geratohyla^  makes  it  doubtfnl 
whether  the  presence  of  mandibular  teeth  in  the  Amphignathodontida 
and  Hemiphractidce  really  have  the  value  now  attributed  to  tbem  as 
constituting  a  family  character.    That  the  non-dilatation  of  the  diaiM>- 
physes  of  the  sacral  vertebra  in  the  Hemiphractidce  in  itself  is  of  but 
little  consequence  seems  evident  from  the  variability  of  this  character 
within  the  family  Hylidce. 

It  is  stated  above  that  in  Tetraprion  the  outer  metatarsals  are  not 
bound  together.  This  would  be  an  important  character,  but  I  am  not 
sure  that  the  very  soft  condition  of  the  type  is  not  responsible  for  this 
state  of  affairs. 

The  tongue  was  found  removed  by  some  accident  in  the  hitherto 
unique  type  of  this  species. 

Owing  to  the  bad  preservation  of  the  specimen  it  is  impossible  to 
say  with  absolute  certainty  what  is  the  shape  of  the  pupil,  but  Mr. 
Test  thinks  that  he  once  made  it  out  to  be  horizontal. 

The  figures  on  the  accompanying  plate  will  illustrate  and  supple 
ment  the  above  description.  It  will  be  noted  that  the  epiooracoid 
cartilages  overlap  considerably,  and  that  the  precoracoids  and  con- 
coids  so  far  from  being  parallel,  as  they  are  said  to  be  in  the  Hemi- 
pltractidcc^  on  the  contrary  are  greatly  divergent. 

EXPLANATION  OF  PLATE  III. 

Tetraprion  jordani. 
nrawn  by  Fredericic  C.  Test 

Fig.  1,  Top  of  head;  2,  Palate,  showing  dentition;  3,  Pector^tl  arch;  4,  Pelvis; 
r>,  Dorsal  view  of  right  hand  ;  6,  Doi-sal  view  of  right  foot;  7,  Distal  phalanx  of  fin- 
ger :  a,  dorsal  view :  &,  ventral  view ;  c,  lateralview. 

(Figs.  1-6,  enlarged  one-third.    Fig.  7,  enlarged  two- thirds.) 
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ON  THE  STRUCTURE  OF  THE  TONGUE  IN  HUMMING  3IRDS. 

BY 

Frederic  A.  Lucas. 

Assistajtt  Curator  of  the  Departmoit  of  Comparath>e  Anatomy. 
(With  Plate  IV.) 

Althoagh  it  is  evident  from  Dn  Oadow's  paper  on  the  Suctorial  Ap 
pAratQS  of  Tenuirostres*  that  he  is  well  acqaainted  with  the  structure 
of  the  tongae  of  HumDiing  Birds,  he  merely  alluded  to  this  group,  and 
as  so  much  misinformation  on  this  subject  is  current  in  ornithological 
literature,  it  is  hoped  that  the  present  paper  may  be  of  service  in  cor- 
recting some  of  the  many  misstatements. 

The  paper  is  based  on  the  examination  of  the  species  noted  below, 
and  it  is  probable  that  the  type  of  tongue  herein  described  will  be 
found  to  prevail  throughout  at  least  the  greater  portion  of  the  Trochi- 
Udffj  and  should  exceptions  exist,  they  will  most  likely  be  found  iu  the 
FkiKtkomithinw. 

Species  examined : 

iMmpomiit  sp.  Selasphorus  ntfw. 

EulampU  holoserieut.  Stellula  calliope. 

Floriauga  mellivora,  Doricha  evelyncg. 

Melliauga  miuima,  Lophornia  sp. 

l\roehilus  colubrU,  Bellona  erilit. 

Calypte  atince.  Cklorostilbon  sp. 
Setaapkonu  plaiyoerous. 

The  tougue  of  Humming  Binls,  like  that  of  such  woodpeckers  as 
Coktpteg  and  Hylotomus^  is  extremely  long,  but  there  is  little  or  no 
stmetural  similarity  between  them. 

In  Colaptes  the  tongue  is  not  continued  beyond  the  anterior  end  of 
the  short,  fused,  ceratohyals,  and  the  basihyal  is  extremely  long,  while 
in  Troekilus  the  greater  portion  of  the  tongue  consists  of  the  cartilag- 
inous sheath  of  the  ceratohyals,  and  the  basihyal  is  short. 

The  reason  for  this  difference  is  quite  evident.  The  tongue  of  the 
woodpecker  is  a  barbed  spear,  which  to  be  effective  needs  to  be  more 
or  less  rigid.  The  tongue  of  the  Humming  Bird  is  used  to  entrap,  not 
to  impale,  insects,  and  for  extracting  honey  from  liowers,  and  for  these 
purposes  it  does  not  need  to  be  especially  stiff. 

•  Proc.  Zool.  Soc.  London,  1K8:1,  pp.  62-(>9,  PI.  xvi. 
Proc«edingii  National  MuAeum,  Vol.  XIV—Xo.  848. 
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STRUCTURE   OP  HUMMINa   BIRD'S  TONQUE — LUCAa 


In  both  Colaptes  and  Troohilua  tbe  ceratobranchials  are  moderate,  tlu^ 
epibranchials  extremely  long. 

Basibranchial  is  wanting  in  Gel- 
apt€$j  very  small  and  cartilaginoos 
in  Trochilus. 

^  The  base  of  the  Humming  Bird's 
tongue  is  formed  of  the  soft,  fatty, 
fibrous  envelope  of  the  basihyal, 
which,  when  the  tongae  is  pro- 
truded, stretches  like  a  spiral 
spring,  and  like  a  spiral  sgmg 
contracts  as  the  tongue  is  with- 
drawn. 

As  the  tongue  is  extended  tbe 
ceratobranchials  are  apposed  and 
pressed  forward  into  this  fibroos 
sheath^  and  even  when  at  rest  them 
little  bones  lie  close  together,  only 
separating  when  the  tongue  is  oon- 
vulsively  retracted,  as  in  the  act 
of  gasping. 

The  soft  base  is  succeeded  by  the 
dense,  cartilaginous  sheath  of  the 
ceratohyals,  and  this  practically 
consists  of  two  portions,  that  invest- 
ing the  ossedus  part  of  the  cerato- 
hyals and  that  surrounding  their 
cartilaginous  anterior  portions. 

In  badly  preserved  specimens 
this  latter  part  can  be  slipped  off 
intact,  and  its  structure  readily 
studied. 

At  first  the  cartilaginous  sheath 
forms  a  single  tube,  somewhat 
elliptical  in  transverse  section, 
grooved  along  the  center  above 
and  below,  and  showing  a  slighter 
groove  on  the  upper  exterior  sur- 
face. 

The  central  grooves  indicate  tbe 
presen  t  d  i  vision  of  the  tube  by  a  ver- 
tical partition,  the  lateral  grooves 
the  formation  of  a  flange  along  the 
outer  edge. 

A  little  more  than  halfway  between  base  and  tip  the  tongue  becomes 
forked,  each  division  being  a  rod  bordered  by  a  wide  flange  of  thin 
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Fig.  I.  HyoM  of  SOatpkonu  nfut  X  S.cft]/',  oar- 
tilRKiDoiia  prolongation  of  tbe  cfintobyalfl.  A  por- 
tion of  the  BurronndinK sheath  is  shown,  tbe  differ- 
enoo  in  tlie  shading  indicating  where  the  cemtohyal 
sheath  becomes  detached ;  ehy,  ceratohyal ;  bhy,  ba* 
sihval ;  Mr,  basibranohisl ;  ebr,  oeratobranchial. 

Only  the  distal  portions  of  the  epibranchials  are 


Fio.  II.  Hyoidof  OolapUt  auratut  X  2| 
as  before. 
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Dbrane,  the  external  fold  of  cartilage  becomiDg  thus  transformed 
before  the  fork  of  the  tongue  is  reached. 

This  membrane  curls  upward  and  inward,  much  as  one  might  roll  a 
;]»6ce  of  paper,  so  that  toward  the  apex  two  very  delicate  parallel  tabes 
I  He  formed. 

\  This  tabular  part  of  the  tongue,  formed  by  the  curled-up  membrane, 
I  exists  only  for  a  short  distance  towards  the  anterior  end,  so  that  the 
eommon  statement  that  the  tongue  of  the  Humming  Bird  consists  of 
itvo  parallel  muscular  tubes  is  quite  erroneous. 

I  So  also  is  the  statement  that  the  tubular  part  of  the  tongue  when  at 
mt  is  drawn  back  into  a  muscular  sheath. 

When  the  flange  is  flattened  out  each  moiety  of  the  tongue  suggests 
a  feather  with  the  vane  on  one  side  only,  a  resemblance  that  is  height 
;SDed  by  the  fact  that  toward  the  anterior  end  the  membrane  is  more  or 
^fimbriated. 

I  Jost  how  much  of  this  fimbriation  is  normal  and  how  much  due  to 
kwt  is  somewhat  of  a  question,  although  it  is  very  evident  that  use 
lis  something  to  do  with  the  lancination  of  the  membrane,  for  it  varies 
lb  individuals  of  the  same  species,  and  in  some  cases  whipping  out  by 
tresr  is  very  apparent. 

I  Dr.  Oadow,  indeed,  speaks  of  specimens  in  which  the  membrane  was 
Btire,  but  does  not  mention  the  species,  and  none  have  come  under  my 
■VQ  Dotioe  in  which  the  membrane  was  not  somewhat  lancinated. 
I  The  width  of  the  bordering  membrane  varies  in  different  genera, 
mug  for  example  very  wide  in  Florisuga  and  very  narrow  in  Bellonaj 
|Bbe  width  doubtless  bearing  some  direct  relation  to  the  food  of  the  bird. 
!  In  a  nestling  of  Calypte  amue^  shown  in  Fig.  6,  PL  tV,  the  bordering 
■embrane  was  longer  than  the  cartilaginous  rod  supporting  it,  and  the 
Mpie  but  little  cleft 

I  No  fresh  specimens  of  Humming  Birds  have  been  available,  but  in  all 
hinls  examined  the  two  branches  of  the  tongue  have  more  or  less  of  an 
outward  spiral  twist,  as  shown  in  Fig.  3,  PI.  iv,  and  I  suspect  that 
this  may  be  the  normal  condition,  although  it  is  not  mentioned  by 
Qoese,  who  gives  a  very  good  description  of  the  Humming  Bird's  tongue. 

This  author  states  that  he  is  unable  to  quite  understand  the  action 
•f  the  tongue  in  sucking  up  liquids,  and  that  while  drinking  sirup  the 
loogae  is  protruded  for  half  an  inch  or  so  and  worked  rapidly  back- 
vud  and  forward. 

Certainly  there  can  be  no  sucking  in  the  proper  meaning  of  the  woi*d, 
lioce  no  vacuum  can  be  formed  at  the  back  of  the  tongue,  and  liquids 
^bably  jmss  through  the  tubular  portion  by  capillary  attraction. 

It  seems  probable,  as  stated  by  Professor  Newton,  that  the  chief  use 
tf  the  tongue  is  to  capture  small  insects,  and  the  size  of  the  salivary 
^snds  suggests  that  the  tongue  may  be  covered  with  a  viscous  secre- 
tioQ  to  which  minute  insects  would  adhere,  and  thrust  into  crevices 
beyond  the  reach  of  the  beak. 
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It  is  worthy  of  remark  that  the  Golden-winged  Woodpecker  {Oolapte^ 
auratus)^  a  species  with  uuusaally  large  salivary  glands,  employs  its 
tongue  in  this  manner  to  extract  ants  from  their  abiding  places. 

The  principal  muscles  of  the  tongue  are  as  follows : 

Serpio  hyoideus. — Probably  owing  to  my  lack  of  skill  in  dissection 
this  muscle  proved  hard  of  detection,  but  although  extremely  delicate 
it  is  i>robably  always  present.  It  was  unusually  well  defined  in  one 
specimen  of  8elasphoru9  rufua, 

Mylo  hyoidem.—'^M  developed,  filling  much  more  than  two-thirds 
of  the  space  between  the  rami  of  the  jaw. 

Stylohyoideus, — ^This  large  and  important  muscle  arises  at  about  the 
junction  of  the  frontals  with  the  premaxillaries,  and  curves  around  the 
skull  external  to  the  hyoid  with  its  enveloping  geniohyoidens. 

At  the  angle  of  the  jaw  it  turns  inward,  passes  below  the  geniohyoi- 
deus,  turns  upward  and  outward  to  make  a  half  turn  around  the  epi- 
branchial,  and  is  continued  along  the  outer  side  of  this  bone  and  the 
ceratobranchial  to  the  anterior  point  of  attachment  on  the  upper  side 
of  the  ceratobranchial. 

By  this  peculiar  half  turn  around  the  epibranchial  the  pull  of  the 
nuiscle  is  in  a  great  measure  transferred  from  the  ceratobranchial  to 
that  point. 

Oeniohyoideus. — This  muscle  to  a  great  extent  underlies  rather  than 
eiivelo()es  the  epibranchial,  and  it  is  but  little  twisted  around  this  bone. 
Ah  just  stated,  it  passes  above  (dorsad)  the  stylohyoideus  and  becomes 
free  from  the  epibranchial  just  where  stylohyoideus  passes  around  tbe 
epibranchial.  The  muscle  is  then  continued  to  the  symphysis  of  the 
mandible. 

This  arrangement  of  the  stylo  and  genio  hyoideus  not  only  gives  these 
two  muscles  a  remarkably  long  pull,  enabling  them  to  act  with  great 
force,  but  also  eases  the  strain  on  the  long,  slender  epibranchial. 

Ceratoglo88U8, — This  slender  muscle  arises  at  the  posterior  third  of  the 
epibranchial  and  runs,  as  usual,  to  the  basihyal. 

Traclieohyoidens. — Although  slender,  this  muscle  is  well  defined,  run- 
ning  from  the  upper  part  of  the  trachea,  just  below  the  arytenoid  carti- 
lage,  to  the  basihyal. 

EXPLANATION  OF  PLATE  IV. 

Fig.  3.  Tongae  of  Enlampis  kolosericHSf  enlarged.    The  membrane  of  the  right  side 
is  opened  out,  that  of  the  left  retains  the  spiral  twist  commonly  seen. 

4.  AB'C'y  Sections  through  the  sheath  of  the  ceratohyals  at  CBA.  Very  greatly 
enlarged.    From  camera  Incida  drawings. 

5.  Tip  of  tongue  of  Eulampia  holosericus,  left  side,  ftom  below,  the  membraoe 
being  flattened  upon  itaelf.  Greatly  enlarged.  From  a  camera  lacida 
drawing. 

6.  a,  Tongue  of  nestling  of  Calypte  anna  x  6.  b.  Tip  of  same  greatly  enlarged, 
with  the  membrane  curled  inward  as  in  nature. 

7.  Head  of  Eulampts  holoserious  seen  from  below,  slightly  enlarged :  gh,  geni' 
ohyoideus ;  mk,  mylohyoideus ;  stk^  styolohyoideus. 


Digiti 


ized  by  Google 


U.  S.  NATIONAL  MUSEUM 


PROCEEDINGS,  VOL.  XIV    PL.  IV 


oi  \_ 


M 


VJI 


The  Tongue  of  Humming  Birds. 


Digiti 


ized  by  Google 


Digiti 


ized  by  Google 


:SCIENTIFIC     RESULTS    OP    EXPLORATIONS     BY  THE    U.    S.    PISH 
COMMISSION  STEAMER  ALBATROSS. 

[Poblished  by  permission  of  Hon.  liarshall  McDonald.  Commiuioner  of  Fisheries.] 

No.  XX.— ON  SOME  NEW  OR  irTERESTING  WEST  AMERICAN  SHELLS 
OBTAINED  FROM  THE  DREDGING8  OF  THE  U.  8.  FISH  COMMISSION 
STEAMER  ALBATROSS  IN  18d8,  AND  FROM  OTHER  SOURCES. 

BY 
Wm.  H.  Dall, 

Curator  Department  of  Mol/usksy    U.  S.  National  Museum, 
(With  Plates  v-vii.) 

Among  the  drodgings  of  the  Albatro%%  and  other  West  American 
shells  reaeived  daring  the  last  few  years  several  forms  of  anusual  in^^erest 
have  tamed  ap,  and  it  was  thoaght  desirable  to  have  them  d^ribed 
and  illustrated  for  the  ase  of  students  and  collectors  of  the  moUusks  of 
this  fauna.  Some  old  species  which  have  never  been  figured,  or  have 
been  imperfectly  figured,  are  here  illustrated. 

The  confusion  which  has  attended  the  history  of  some  of  them  has 
been  more  or  less  successfully  cleared  up  and  distinctive  features 
pointed  oat.  In  the  absence  of  a  complete  monograph  of  West  American 
species,  less  pretentious  contributions  to  the  knowledge  of  the  fauna 
will  help  students  to  a  better  understanding  of  it,  and  thus  advance  the 
science  and  the  prospect  of  a  more  comprehensive  work.  I  have  been 
much  indebted  to  the  kind  cooperation  of  Mr.  J.  J.  Rivers,  of  the  Uni- 
versity of  California,  Miss  Ida  M.  Shepard,  of  Long  Beach,  and  Mrs. 
M.  Burton  Williamson,  of  University,  California,  as  well  as  several 
other  ladies  mentioned  in  the  text. 

Gen  as  EXTPLEURA  Adams. 

The  species  of  this  genus  have  been  in  a  good  deal  of  confusion,  which 
I  have  endeavored  to  clear  up  in  my  contributions  to  the  Tertiary; 
Faana  of  Florida  (Transactions  of  the  Wagner  Free  Institute  of  Sci- 
ence, Philadelphia,  vol.  m,  p.  144,  1890).  Numerous  specimens  of  the 
Pacific  form  were  dredged  by  the  Albatross  off  the  coast  of  Lower  Cal- 
ifornia near  Cerros  Island.  I  have  thought  it  desirable  to  figure  the 
various  forms  from  typical  examples  in  order  to  clear  up  the  confusion.. 

Proceediac^s  Nationia  Mu^eiiai,  Vol.  XXV— No.  849. 
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Bupleora  xnuricilbriniB  Broderip. 

(Plate  V,  Fig.  2.) 

Banella  murioiformis  Brod.,  P.  Z.  S.,  I8li2,  p.  179;  Reev^e,  Conoh.  Icon.  B^nella.T'ig.U. 
Banella  plicata  Reeve,  P.  Z.  S.,  1844,  p.  138 ;  Conch.  Icon.,  Fig.  33. 
Banella  triquetra  Reeve,  op,  elt,,  p.  139;  Conch.  Icon.,  Fig.  41,  1844. 
EupUara  muriciformis  Dall,  Trans.  Wagner  Inst.  Sci.,  ill,  p.  145,  1890. 

Habitat  :  Montija  Bay,  West  Columbia,  Cxamiugfide  Broderip;  San 
Diego,  ^nttaXXj  fide  Beeve ;  off  Oerros  Island,  Lower  California,  iulOto 
16  fathoms;  U.  S.  Fish  Commission. 

Tbis  species  is  found  living  in  the  Pacific  waters  from  Venezaela  to 
California  and  fossil  in  the  Postpliocene  of  mach  of  the  same  region. 

E.  triquetra  Beeve  is  a  large  S|>ecimen  with  an  anfinished  lip;  E, 
plicata  of  the  same  author  is  evidently  a  specimen  of  the  same  form 
with  the  canal  shortened  by  mutilation. 

I  have  seen  no  connecting  links  with  E.  pectinata  Hinds,  though  they 
may  exist.    E.  nitida  Broderip  is  an  entirely  distinct  species. 

There  are  three  varieties  in  the  recent  material  belonging  to  this 
species  which  I  have  examined.  The  adult  typical  murici/ormis  has 
the  following  characters : 

On  the  last  whorl  there  nre  three  strong  knobs  between  the  varices 
on  each  side;  there  is  a  thin,  webbed  varix  with  six  primary  spines, all 
recurved  and  deeply  grooved  in  front;  within  the  aperture  there  is  a 
dentiform  callus  on  the  outer  lip  between  every  pair  of  spines  and  one 
on  each  side  of  the  sutural  commissure;  the  spine  at  the  shoulder  is 
much  the  longest,  but  the  second  spine,  counting  forward,  is  the  one 
corresponding  to  the  axis  of  the  iutervarical  nodes;  the  web  between 
the  shoulder  spine  and  the  suture  is  bent  forward;  the  spirals  corre- 
sponding to  the  spines  are  very  coarse,  but  not  much  elevated,  and  be- 
come stronger  anteriorly  as  the  spines  diminish  in  strength  and  length. 

The  shell  averages  37.4  millimetres  in  length,  23.5  millimetres  in 
breadth)  with  a  lesser  diameter  of  about  12.2  millimetres. 

Bnpleura  (var  f)  unispinosa  Dall. 
(Plate  VI,  Fig.  6.) 

Ettpleura  murie{formis  Brod.,  var.  unispinosa  Dall,  Trans.  Waga.  Inst.,  iii,  p.  146, 1890. 

This  variety  was  collected  by  Uich  at  Mazatlan.  It  has  a  thick  Taris, 
hardly  webbed,  with  only  one  short,  recurved  spine,  which  is  at  the 
shoulder ;  a  much  recurved  canal ;  a  subtriangular  section ;  and,  owini; 
to  the  absence  of  webbing  and  spines,  appears  especially  slender.  This 
is  the  form  which  in  my  report  on  the  Blake  Gastropods  (A,  p.  203) 
was  contrasted  with  the  typical  E.  caudata. 

The  specimen  figured  has  a  total  length  of  33.3  millimetres,  a  maxi- 
mum breadth  of  16,  and  a  sectional  lesser  diameter  of  13  millimetres. 
This  form  is  quite  thick  compared  with  the  type  and  perhaps  should 
be  regarded  as  a  distinct  species,  but  these  forms  are  bo  variable  that 
I  hesitate  to  separate  them. 
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Eupleura,  var.  limata  Dall. 

Ei^ieura  murieifarmU  Brod.,  yar.  liwutta  Dall,  op,  oit,  p.  146,  1890. 

At  the  head  of  the  Gulf  of  GaliforQia,  near  the  estaary  of  the  Colo- 
rado River,  is  foaady  both  recent  and  in  the  Postpliooene  of  the  vicin- 
ity, a  variety  which  I  have  called  limata^  in  which  the  intervarlcal  nodes 
are  obsolete;  the  whole  surface  nearly  smootb;  there  are  bat  two  or 
three  varices  in  all,  and  they  are  narrow  and  not  prominent.  This  va- 
riety reaches  a  length  of  40  and  a  width  of  18.5  millimetres. 

The  depaaperatecharacter  of  this  variety  is  very  probably  due  to  the 
freshening  of  the  water  by  the  outflow  from  the  river  and  the  bari'en 
sandy  shore  upon  which  it  lives.  I  have  shown  elsewhere  in  connec- 
tion with  Melongena  that  the  rocky  oyster  reefis  furnish  the  rough  and 
the  sandy  shores  the  smoother  specimens  and  this  generalization  prob- 
ably affects  most  canaliferous  Gastropods. 

Bupleura  caudata  Say. 

(Plat©  VI,  Fig.  2.) 

B§ntlla  caudata  Say,  Joarn.  Acad.  Nat.  Sci.  Phil.,  ii,  p.  236,  1822. 

Enpinra  muriciftfrmis  Tryon,  Man.,  ii,  p.  158,  exparUj  non  Broderip. 

Euple-ura  caudata  Stiinpson,  Am.  Journ.  Couch.,  i,  p.  58,  PI.  8,  Fig.  5,  1865;  Dall, 

Bull.  37,  U.  8.  Nat.  Mas.,  p.  120,  Pi.  50,  Fig.  11,  1889;  Traus.  Wagner  In8t.,m, 

p.  144,  1890. 
Eupleura  ^*clathrata  Gray''  Calkins,  Proc.  Daveoport  Acad.  Soi.,  1878,  p.  234. 

Habitat:  Atlantic  coast  of  the  United  States  from  Gape  Cod  to  the 
Florida  Keys,  U.  S.  Fish  Commission.  Fossil  in  the  Pliocene  of  South 
Carolina  and  Florida  and  the  Postpliocene  of  most  of  the  Atlantic 
coast. 

The  shell  sometimes  reaches  a  length  of  27  to  30  millimetres. 

The  specimen  figured  measures  23.3  long,  12.5  wide,  and  8.5  millimetres 
in  leiser  sectional  diameter,  taken  from  one  side  of  the  last  whorl  to 
the  opposite  side  at  right  angles  to  the  plane  of  the  aperture  and  verti- 
cal to  the  intervarical  dorsal  node. 

This  species  has  been  much  confused,  and  the  group  to  which  it  be- 
longs, though  containing  but  few  species,  presents  as  pretty  a  series  of 
moditications  in  space  and  time  as  any  evolutionist  could  wish  to  see. 
Exclusive  of  E.  pectinata,  of  which  I  have  only  seen  figures,  and  Ranella 
pulehra  Gniy,  which  belongs  elsewhere,  I  recognize  among  the  recent 
forms  one  well-established  species  on  the  Atlantic  coast,  with  a  sub- 
species or  geographical  race  on  the  Gulf  coast  and  some  of  the  nortliern 
Antilles.  On  the  Pacific  coast  we  have  two  species,  one  of  which  is 
constant  and  well  marked  (the  E.  nitida  Broderip),  the  other  very  vari- 
able and  possessing  a  number  of  varieties  which  may  be  geographical  or 
simply  mutations,  we  are  not  yet  in  a  position  to  decide  which.  K 
muficiformis  Broilerip,  which  is  the  oldest  name  for  the  latter,  has  t)een 
referred  to  an  un  figured  "  Ranella  clathraia  ^  of  Gray,  from  the  Atlantic, 
which  is  not  only  a  more  modern  name  than  Broderip's,  but  the  char- 
acters given  for  it  are  not  compatible  with  the  Pacific  shell. 
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Although  Say'8  name  was  published  in  1822,  it  has  been  referred  to 
this  alleged  E.  clathrata  Gray  (L839)  as  a  synonym! 

The  Atlantic  form,  the  typical  caudata,  is  found  on  the  Atlantic  coast 
from  Gape  God  to  the  Florida  Keys,  and  it  is  recognizable  when  adult 
by  its  smaller  size,  more  cancellated  sculpture,  and  by  having  five 
transverse  riblets  on  the  back  of  the  last  whorl  between  the  two  varices, 
and  three  in  front.  This  is  the  form  figured  by  Say,  and  which  must 
retain  the  specific  name.  It  is  also  fossil  in  the  Postpliocene,  if  not 
also  in  the  Pliocene,  of  the  greater  part  of  the  Atlantic  coast 

Eupleura  caudata,  var.  sulcidentata  Dall. 
(Plate  V,  Fig.  4.) 
Eupleura  caudata^  var.  salcidentata  Dall,  Trans.  Wagn.  Inst.,  ill,  p.  147,  1890. 

Gulf  coasts  of  the  United  States  and  the  Florida  Keys;  Gharlotte 
Harbor,  in  shallow  water  among  algse,  Dall.    Goast  of  Guba,  Gundlach. 

The  form  figured  in  the  Pliocene  fossils  of  South  Garolina  by  Tuomey 
and  Holmes  is  the  typical  caudata,  as  is  that  of  the  South  Garoliniau 
Postpliocene.  Galkins's  specimens  were  young  and  looked  much  like 
the  young  of  the  Pacific  coast  species.  The  Pliocene  fossils  tend  to- 
ward an  intermediate  character,  as  might  be  expected.  I  have  seen 
no  genuine  caudata  from  the  Miocene,  though  the  shell  figured  by  Em- 
mons looks  as  if  it  was  this  species. 

This  variety  is  characterized  by  its  thinner,  more  expanded,  and  re- 
curved varices ;  its  generally  whiter  color,  larger  size;  and  has  iu  the 
adult,  on  the  back,  three  intervarical,  flattish,  transverse  ribs  and  two 
or  three  in  front.  The  spire  is  rather  more  elevated  than  in  the  typical 
caudata^  and,  except  on  the  varices,  the  spiral  threads  are  often  absent 
or  obsolete.  Young  shells  have  more  intervarical  ribs  than  adults.  In 
the  American  Marine  Gonchology  Mr.  Tryon,  by  some  oversight,  refers  to 
the  synonymy  of  E.  caudata  a  FustM  pyruloides  of  De  Kay,  whi(;h  ap- 
pears to  have  been  founded  on  an  immature  Melongena,  It  is  possible 
he  meant  to  write  Fusus  imbricatus  De  Kay,  which  is  described  on  the 
same  page  as  the  other,  and  figured  on  the  same  plate.  This  figure  some- 
what resembles  a  young  Eupleura,  but  from  the  description  one  would 
be  disposed  rather  to  refer  it  to  an  immature  Urosalpinx* 

This  is  the  southern  race  of  E.  caudata^  readily  distinguished  from 
the  latter  by  its  usually  pure  white  and  less  earthy  shell,  its  more  slop- 
ing spire,  less  angulated  varices,  and  the  sulci  between  the  teeth  of  the 
aperture.  It  has  a  smoother,  less  reticulated  shell,  with  the  spiral 
sculpture  obsolete,  usually  few  intervarical  sharp  transverse  ridges,  and 
the  spines  at  the  shoulder  absent  or  less  pronounced*  The  throat  is 
often  purple  or  brown,  against  which  the  white  teeth  of  the  outer  lip 
show  prettily.  It  has  not  been  found  north  of  Florida  on  the  Atlantic 
coast.  It  frequently  reaches  a  larger  size  (25  millimetres)  than  the 
specimen  figured,  which  measures  19  millimetres  long,  10  millimetres 
wide,  and  a  lesser  diameter  ou. the  section  of  the  la^t  whorj  oC  0  millir 
metres*. 
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This  18  the  form  which  has,  especially  iu  large  worn  specimens  from 
the  Kej8,  been  most  frequently  mistaken  for  E,  muriciformiSy  the  young 
of  which  it  somewhat  resembles. 

Kassa  oalifomiana  Conrad. 

SAiiopjfga  calif&miana  Conrad,  Proo.  Acad.  Nat.  Sci.  Phila.,  1856  (Deo.)i  p.  315;  Pa- 
cific B.  R.  Reports,  vol.  vi,  p.  69,  PL  2,  Fig.  1, 1857 ;  Cpr.  Sappl.  Kep.  Br.  Assoc, 
1*  3,  p.  593. 

ywa  (Caesia)  fossata  Gabb,  Pal.  Cal.,  ii,  pp.  47,  74, 1869;  ex  parte,  not  of  Goald. 

Sckuopyga  califomiea  Gabb,  op.  ciL,  p.  74,  in  synonymy;  not  of  Conrad. 

Miocene  of  Santa  Clara  County,  California ;  Conrad.  Dead  Man's 
Island,  near  Long  Beach,  California;  Miss  8.  P.  Monks,  Hon.  Delos 
Arnold,  and  Mrs.  M.  Bnrton  Williamson.  Becent  on  the  coast  of  Cal- 
ifornia from  Drake^s  Bay  to  Cerros  Island,  in  25-65  fms.XJ.  S.  Fish  Com. 

This  is  a  typical  Nassa^  of  the  evenly  reticulate  kind,  and  doubtless 
the  ancestor  of  N.fossata  Gould,  from  which  it  diflFers  by  its  more 
slender  and  cylindric  form,  its  more  evenly  reticulate  sculpture,  and 
its  less  pronounced  varix  at  maturity.  It  has  much  the  sculpture  and 
general  form  of  If.  perpinguiSj  with  the  size  and  strength  of  N.fossata^ 
^'th  the  latter  of  which  it  has  been  injudiciously  united  by  Gabb. 
The  <* genus''  Sehizopyga  was  based  on  the  postsiphonal  sulcus  com- 
mon to  all  species  of  Nassa  and  described  from  an  imperfect  and  muti- 
lated specimen.    It  has  of  course  no  claims  to  present  consideration. 

Fnsus  Kobeiti  Dall. 

(Plat^vi,  Fig.  4.) 

A«M  K$MH  Dall,  On  the  California  species  of  Fasns,  Proo.  Cal.  Acad.  Soi.,  Mar., 
1877.    Extra  eopies  Mar.  19,  1877. 

Habitat  :  Monterey  to  San  Diego,  California ;  off  Catalina  Island, 
b  16  fathoms ;  IJ.  S.  Fish  Commission. 

Shell  elegantly  and  regularly  fusiform,  of  seven  or  eight  whorls, 
WQlptnred  with  revolving  lines  and  transverse  costsB.  In  young  speci- 
ous the  whorls  are  somewhat  rounded,  in  the  adult  elongated.  Epir 
^rmis  in  perfect  specimens  dark  ashy  or  greenish  olivaceous,  rising  in 
crowded  lamellae  and  obscuring  the  coloration.  This  varies,  however, 
vith  age  and  habitat.  Apex  acute,  the  second  and  third  whorls  hardly 
larger  than  the  embryo.  Color  whitish,  the  alternate  revolving  ridges 
ofa  dark  brown,  which  occasionally  extends  to  all  the  ridges.  These 
xidges  do  not  lose  their  color  in  passing  over  the  costae,  except  where 
Worn  off  by  rolling  on  the  beach.  Except  on  the  earlier  whorls  the 
^ges  do  not  show  any  tendency  to  enlarge  in  passing  over  the  costae. 
On  the  posterior  edge  of  the  whorls  the  shell  is  appressed  on  the  su- 
tare,  and  the  ridges  here  are  inconspicuous  in  most  specimens,  com- 
pwwl  with  those  on  the  body  of  the  whorl.  These  ridges,  moreover, 
bear  the  character  of  threads,  the  interspaces  not  being  channeled,  as 
i&  F.  Har/ordi  and  luteapietus.    In  the  most  perfect  specimen,  on  the 
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last  whorl  there  are  twenty-two  browa  ridges  aud  as  many  more  inter- 
calary, of  the  same  color  as  the  shell.  In  melanitlc  specimens  all  may 
be  tinged  brown.  On  the  antepenaltimate  whorl  between  the  satures 
there  are  about  six  main  ridges  and  eight  intercalary.  The  costSB  are 
rounded  and  prominent  only  on  the  earlier  whorls,  but  they  remain  on 
tbe  last  whorl  in  a  flattened  condition,  but  extend  well  over  the  pe- 
riphery, and  are  not  obsolescent  as  in  the  last  species.  The  interior  of 
the  aperture  is  white.  Before  the  lips  are  thickened  the  brown  lines 
show  through,  and  the  prominent  white  threads  of  the  throat  are  dis- 
tant from  the  outer  edge.  In  this  stage  there  is  no  siphonal  fasciole. 
Later  both  lips  may  be  strongly  thickened ;  the  threads  (ten  or  fifteen 
in  number)  nearly  reach  the  edge;  a  labial  callus  and  fasciole  are 
formed.  In  adults  there  are  about  twelve  costse  on  the  last  and  tenon 
tbe  sixth  whorl. 

This  species  may  reach  2  inches  in  length.    A  specimen  perfect,  bnt 
with  the  lip  still  unthickened,  measures  49  millimetres  long;  spire, 
24  millimetres;  aperture,  15  millimetres  (to  posterior  notch);  canal, 
12.5  millimetres.    Tbe  total  is  more  than  the  total  length,  not  being  < 
measured  on  a  medJan  line. 

This  beautiful  species  appears  to  be  very  rare  in  a  perfect  condition, 
though  rolled  specimens  are  common  on  Gatalina  Island  (northern) 
beaches  aud  at  San  Pedro.  The  features  of  a  young  living  specimen 
from  Monterey  are  obscured  by  the  shaggy  epidermis,  of  which  beach 
specimens  show  no  trace  whatever.  In  much  thickened  specimens  there 
is  a  lump  on  the  whorl  at  the  posterior  angle  of  the  aperture.  It  is  per- 
fectly distinct  from  tbe  other  Oalifornian  species  and  from  any  I  find 
figured  in  the  monographs.  In  a  general  way  it  is  perhaps  a  little  like 
F.  ustulatus  Beeve  (Conch.  Icon.,  PI.  xvii.  Fig.  66).  It  was  named  in 
honor  of  Dr.  W.  Eobelt,  of  Frankfort  on  the  Main,  who  has  prepared 
a  monograph  of  the  genus. 

Fusus  (Chryaodomus?)  Harfordi  Steama. 

(Plate  VI,  Fig.  6.) 

Fusui  Harfordi  Steams,  Prel.  Descr.,  Aag.,  1871,  Proc.  Cal.  Aoad.  Sci.,  v,  p.  79, 1873; 
Dall,  Extr.  Proo.  Cal.  Acad.  Sci.,  Mar.  19,  1977. 

Habitat  :  Mendocino  County,  Oalifornia ;  Harford.  Farallones  la- 
lands,  off  San  Francisco  Bay ;  Watkins. 

Ftmis  cinnamomeus  Bve.  (Conch.  Ic,  16)  presents  some  resemblance 
to  this  species,  which  differs  from  the  former  in  having  a  shorter  canal, 
a  longer  spire,  more  rounded  whorls  and  much  deeper  sutures ;  more 
numerous  revolving  ridges,  which  are  also  narrower;  and  especially  in 
the  presence  of  strongly  marked,  beautifully  rounded  costte,  which 
become  obsolete  next  the  suture  and  on  the  last  whorl.  These  costal 
recall  those  on  the  upper  whorls  in  decorticated  Priene  oregonensiSy  bnt 
are  not  cancellated.  They  reach  across  the  whorls  in  the  young  shd). 
fading  out  auteriorly  as  it  approaches  the  adult  condition.    In  young 
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shells  the  epidermis  is  nsaally  polished  and  of  a  bright  ruddy  brown ; 
iQ  aa  adult  it  is  raised  between  the  revolving  ridges  into  successive 
lamellaB,  which  indicate  that  a  fresh  and  perfect  specimen  must  present 
a  pubescent  appearance,  verging  on  shagginess.  The  interspaces  in  the 
posterior  whorls  are  about  as  wide  as  the  revolving  ridges,  but  on  the 
last  whorl  smaller  intercalary  ridges  appear,  especially  on  the  anterior 
half  of  the  whorl.  There  is  a  tendency  to  a  smoothish  space  on  each 
side  of  the  suture,  which  gives  it  a  channeled  appearance.  Excluding 
the  nuclear  portion,  there  are  about  five  ridges  on  the  first  five  whorls. 
On  the  fifth  there  are  about  ten  costse.  On  the  last  whorl  of  the  adult, 
the  costse  being  evanescent,  there  are  about  seventeen  main  ridges  and 
ten  or  eleven  intercalary  threads.  The  spire  is  a  little  longer  than  the 
length  of  the  aperture  plus  the  canal.  In  the  interior  of  the  aperture 
(which  is  white),  besides  the  grooves  due  to  the  external  ridges,  there 
are  numerous  very  fine  incised  strise,  not  quite  reaching  the  margin,  and 
a  rather  strong  groove  at  the  junction  of  this  whorl  with  the  last. 
There  is  no  siphonal  fascicle.  Length,  56  millimetres.  I  have  little 
doubt  that  this  is  the  shell  called  by  IVIiddendorf  Tritonium  SahinU  from 
Keiiai ;  at  least,  there  is  no  other  shell  of  the  coast  resembling  Gray's 
Fmu8  Sabini.  As  this  species  has  never  been  figured,  I  take  this  oppor- 
tauity  of  illustrating  it.  The  types  are  in  the  National  Museum  col- 
lection. 

Fusns  corpiilentus  Conrad. 

Fwu8  eorpulentus  Conrad,  Geol.  of  the  U.  S.  Expl.  Exp.,  p.  728,  PI.  20,  Fig.  4,  1849. 
Pri9cofu8U8  corpulentus  Conrad,  Am.  Joiim.  Conoh.,  1865,  p.  ir>0. 

Id  a  nodule  of  Miocene  sandstone  from  Astoria,  Oregon. 

The  type  is  still  preserved  in  the  national  collection,  though  at  one 
time  thought  to  be  lost.  Specimens  probably  of  this  species  have  been 
obtained  from  the  Miocene  of  Dead  Man's  Island,  near  Long  Beach, 
San  Pedro,  California.  The  original  type  is  merely  an  internal  cast, 
and  certain  identification  is  impossible.  The  species  is  a  true  Fusua^ 
with  fine  spiral  ridges  and  occasional  faint  transverse  riblets  on  the 
upper  whorls.  It  resembles  very  much  the  Ftisus  Bumsii  Dall,  from  the 
Miocene  of  Petersburg,  Virginia,  but  I  regard  the  two  as  distinct 
species.  Specimens  have  been  sent  for  examination  from  Galifomia  by 
Miss  Sarah  P,  Monks  and  Mrs.  M.  Burton  Williamson,  who  obtained 
them  from  Dead  Man's  Island.  Fusus  geniculus  of  Conrad,  described 
at  the  same  timefrom  an  imperfect  cast,  is  wholly  unidentifiable.  There 
are  three  species  of  Fusns  described  from  the  Santa  Barbara  Tertiary 
by  Trask  in  the  Proc.  Cal.  Acad.  Sciences,  I.  p.  42, 1885;  of  which  J^. 
Barharensis  and  F,  robtistus  seem  identifiable  with  living  forms  from 
tliat  region,  but  the  subject  requires  further  study. 
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Trophon  triangulatus  Carpenter. 

(Plate  V,  Figg.  1,  3,  6.) 

Drophon  triangulatus  Cpr.,  Soppl.  Rep.  Brit.  Assoc,  p.  663,  1963;  Proc.  Cal.  Acad. 
Soi.,  Ill,  p.  224,JFeb.,  1866. 

Shell  large  and  strong,  having  much  the  textare  and  general  aspect 
of  Chorus  Belcheriy  purplish  brown,  or  nearly  the  color  of  Chrysodomus 
liratus;  whorls  about  seven,  the  nucleus  lost;  varices  six  to  the  whorl, 
strong,  wide,  thin  edged,  with  guttered  spines,  which  have  their  hinder 
edge  rounded;  surface  with  strongly  marked  lines  of  growth  and  half 
obsolete  fine  irregular  spiral  scratches,  strongest  on  the  body  and  almost 
wholly  wanting  between  the  suture  and  the  spines.  The  interior  of  the 
mouth  is  polished  and  white  or  purplish.  The  specimen  under  consid- 
eration, at  a  point  within  the  aperture  corresponding  to  the  position  of 
the  penultimate  varix,  shows  faint  indications  of  short  ridges  to  the 
number  of  eight  in  front  of  the  spine,  which  look  as  if  that  part  of  the 
margin  of  the  aperture  might  in  some  specimens  be  denticulate.  The 
specimen  measures  75  millimetres  long  by  a  maximum  diameter  (indnd- 
ing  the  spines)  of  60  millimetres.  The  aperture  is  56  millimetres  long, 
inclusive  of  the  open  canal,  and  has  a  maximum  width  of  18  millimetres. 
The  siphonal  fasciole  is  strong,  with  a  well  marked  chink  next  to  it 

This  remarkable  shell  recalls  Chorus  Belcheri^  from  which  it  differs  in 
the  more  triangular  shape,  fewer  varices,  less  rounded  body  whorl,  in 
the  absence  of  the  basal  groove  and  tooth  characteristic  of  Chorus^  and 
probably  in  the  structure  of  the  operculum,  which  has  not  yet  been 
observed.  It  is,  of  course,  a  considerably  smaller  shell  than  (7.  Beleheri. 
The  first  specimens  were  dredged  by  Dr.  Cooper  in  90  fathoms,  near 
Oatalina  Island.  The  description  was  drawn  up  from  these,  though 
they  were  less  than  half  an  inch  long,  and  were  subsequently  generally 
suspected  of  being  the  young  of  Chorus  Beleheri.  The  present  specimen, 
forwarded  for  determination  by  Miss  Ida  Shepard,  of  Long  Beach,  Cali- 
fornia, for  the  first  time  enables  one  to  describe  the  adult  characters  of 
the  perfect  shell  and  establish  its  distinctness  as  a  species.  It  was  col- 
lected on  the  sand  at  Long  Beach  by  Miss  L.  E.  Hale,  of  Pasadena,  and 
contained  the  soft  parts  when  found.  Miss  Hale  very  generously  allowed 
her  '<  find''  to  come  into  the  possession  of  the  Museumi  where^  it  is  regis- 
tered as  No.  120,099. 

A  second  specimen  from  Long  Beach,  California,  belonging  to  Mrs. 
Trowbridge,  is  younger  and  somewhat  worn.  Longitude  of  shell,  61 
millimetres;  maximum  latitude  at  spines,  40  millimetres;  maximum 
latitude  of  body,  27.5  millimetres;  longitude  of  aperture,  44  millimetres; 
longitude  of  longest  spine,  15  millimetres.  This  specimen  resembles  the 
first  in  color,  texture,  etc.,  but  shows  an  obscure  pale  band  near  the 
suture.  It  has  six  spines  to  each  whorl.  The  apex  is  defective,  bat 
what  remains  shows  the  existence  of  four  whorls  in  the  specimen,  with 
IK)ssibly  one  or  two  more  in  the  nucleus.    The  interior  of  the  aperture 
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is  li^id  browu  aud  white,  the  inuer  lip  in  the  anterior  third  of  the  canal 
18  erect  and  separate  from  the  siphonal  fascicle.  It  was  kindly  lent  by 
the  owner  for  inspection. 

We  are  indebted  to  Mr.  J.  J.  Bivers,  carator  of  the  biological  collec- 
tion of  the  University  of  California,  for  the  opportunity  of  examining 
and  figuring  the  original  type  specimen  of  Trophon  triangulate  in  order 
to  complete  oar  account  of  the  species.  This  young  shell  differs  from 
the  adalt  in  its  whitish  color,  and  in  having  one  or  two  more  varices  to 
the  whorl.  The  proportional  length,  as  in  all  young  TrophanSj  between 
the  spire  and  the  last  whorl  differs  somewhat  from  the  adult.  The  spec* 
men  contains  the  operculum,  which  is  yellowish,  subtranslucent,  aud 
apically  pointed  like  that  of  Chrysodomus.  It  measures  11.5  by  6.3  milli- 
metres. The  nucleus  is  small,  smooth,  and  of  two  whorls.  It  resembles 
the  young  of  7.  Ounneri^  but  has  a  shorter  and  acuter  spire  and  narrower 
canal.    It  is  represented  by  figure  3  on  plate  Y. 

Trophon  cerrosensis,  sp.  nov. 
(Plate  v,  Figs.  5,  7.) 

Habitat:  Off  Oerros  Island,  Lower  Galifornia,  in  12  to  4S  fathoms, 
mud  and  sand,  at  Stations  2831  and  2834;  XJ.  S.  Fish  Oommission. 

Shell  of  moderate  size,  thin,  elongate,  with  seven  whorls  and  eight 
to  ten  sharp,  thin,  elevated  varices,  each  produced  into  a  sharp,  recurved, 
guttered  spine  at  the  shoulder ;  color,  white  to  straw  color,  with  blushes 
of  warm  brown ;  transverse  sculpture  of  fine  lines  of  growth ;  spiral 
sculpture  of  low,  rounded  bands,  with  narrower  interspaces,  which 
faintly  crenulate  the  varices  and  outer  lip ;  behind  the  shoulder  these 
are  absent;  nucleus  small,  translucent,  smooth,  and  polished,  of  one  and 
a  half  whorls ;  subsequent  whorls  flattened  behind  the  shoulder,  slightly 
constricted  at  the  base;  canal  rather  long  and  wide,  flexuous,  with  a 
marked  fascicle;  lip  thin,  pillar  with  a  moderate  whitish  callus;  throat 
white,  without  lirse ;  operculum  dark  brown,  rather  rounded.  Longi- 
tude of  shell,  38;  maximum  latitude,  25;  maximum  diameter  of  aper- 
ture, 9  millimetres. 

This  beautiful  form  most  resembles  the  young  of  Chortis  Belcherij 
which  is  much  more  solid,  with  fewer  varices,  and  strongly  reticulately 
sculpturefl.  The  figure  of  T.  cerrosensis^  given  herewith,  is  turned  so 
that  the  aperture  is  obliquely  presented,  so  as  to  show  the  arch  of  the 
pillar;  if  it  had  been  given  in  full  front  view  the  aperture  would  have 
seemed  more  rounded  and  wider. 

This  seems  to  belong  to  the  same  group  as  T.  triangulatus,  but  is  a 
much  smaller  aud  more  delicate  species.  A  marked  characteristic  is 
the  difference  of  sculpture  between  the  part  of  the  whorl  in  front  of  and 
that  behind  the  shoulder. 
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Cancellaila  Crawlbrdiana,  sp.  noT. 
(Plate  VI,  Fig.  1.) 

Shell  elongated,  slender,  with  six  moderately  rounded  whorls,  re- 
ticulately  scolptared  and  covered  when  fresh  with  a  rather  coarse 
brown  fibrous  epidermis;  whorls  trnnsversely  sculptured  with  from 
fourteen  to  twenty  narrow,  clear-cut,  moderately  elevated,  even, 
slightly  flexuous  ribs,  crossing  the  whorls,  but  less  prominent  ante- 
riorly and  separated  by  wider  interspaces.  The  only  other  transverse 
sculpture  is  of  lines  of  growth  ;  spiral  sculpture  of  (between  the  sutures 
nine  to  ten)  narrow,  flat  topped,  strap-like  elevated  cingali,  with  wider 
excavated  interspaces,  rather  uniformly  spread  over  the  whorl,  but 
more  distant  near  the  shoulder,  and  on  the  earlier  whorls  somewhat 
sharper  and  relatively  more  prominent.  Between  the  cinguli,  aud 
rarely  on  them,  are  a  few  obscure,  revolving  lines.  On  the  canal  the 
cinguli  become  rounded,  smaller,  and  obscure.  The  surface  under  the 
dehiscent  epidermis  is  polished  pale  brown,  with  a  somewhat  chalky 
substratum  easily  eroded.  The  upper  whorl  or  two  have  lost  most  of 
this  layer  in  the  specimen  figured  and  the  nucleus  is  lost.  The  suture 
is  deep,  but  not  channeled.  The  canal  has  no  constriction  behind  it^ 
The  aperture  is  rather  long,  the  outer  lip  bat  slightly  reflected  aud  a 
little  fluted  by  the  spiral  sculpture.  Inside  there  are  »  few  faint  and 
obscure  lir®.  The  throat  is  pure  white ;  the  thin  body  callus,  tinged 
with  pale  pinkish  brown.  The  anterior  angle  of  the  aperture  is  nearly 
canaliculate,  and  produces  a  perceptible  siphonal  fascicle.  The  pillar 
is  straight  and  strong,  with  two  plaits;  the  posterior  stronger,  both 
oblique  and  rather  low.  The  angular  edge  of  the  pillar,  though  not 
elevated,  might  by  some  be  taken  as  an  obscure  third  plait.  At  the 
end  of  the  plaits  on  the  callus  of  the  pillar  are  a  number  of  small  shelly 
pustules  like  those  on  C.  cassidiformU.^,  Longitude  of  shell  43 ;  maxi- 
mum latitude  21  millimetres. 

Habitat:  Drake's  Bay,  near  San  Francisco,  California;  dredged 
alive  by  Mr.  J.  S.  Arnheim,  in  24  fathoms.  Also  by  the  U.  S.  Fish 
Oommission  steamer  Albatross  at  various  points  between  San  Diego 
and  San  Francisco,  in  20-30  fathoms. 

We  are  again  indebted  to  Mr.  J.  J.  Elvers,  of  the  University  of  Cali- 
fornia, for  the  opportunity  of  figuring  and  describing  this  fine  large 
shell,  which  forms  an  interesting  addition  to  the  moUusk  fauna  of  Alta 
California.  It  belongs  to  a  group  of  Cancellarias  rather  abundantly 
represented  on  the  subtropical  part  of  the  Californian  coast,  but  of 
which  no  species  has  yet  been  found  in  a  living  state  so  far  north  be- 
fore. This  group  includes  C.  affinisj  urceolata,  cassidiformis^  and  obesa. 
The  present  species  is  nearest  to  O.  urceolata^  which  is  smaller  with 
much  higher  and  more  horizontal  plaits  and  somewhat  dififerent  sculp- 
ture and  proportions.  It  is  possible  that  0.  urceolata  in  northern 
waters  grows  larger  and  presents  a  modifieil  physiognomy,  but  the 
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rarity  of  specimens  of  this  genus  stands  greatly  in  the  way  of  a  proper 
knowledge  of  the  range  of  their  variations.  The  Arctic  forms  of  this 
group,  e.  g,j  Admete  and  Oanoellaria  modestay  vary  greatly,  hot  the 
tropical  forms  are  less  known.  As  species  go  this  appears  to  be  suf- 
ficiently distinct.  It  is  named,  at  the  request  of  Mr.  Rivers,  in  honor 
of  Mr.  A.  W.  Crawford,  of  San  Francisco,  a  noted  collector  of  shells,  es- 
pecially of  that  region.  1  may  add  that  O.  cdssidiformis  Sby.  has  been 
collected  near  Gerros  Island,  off  the  coast  of  Lower  Oalifornia,  as  well 
as  0,  obesa  Hinds  and  0.  bullata  Sby.  0,  cassidiformis  is  also  found 
fossil  in  the  Miocene  or  Pliocene  formation  of  Santa  Barbara  County, 
California.  (7.  tritonidea  Gabb  and  C.  vetusta  Gabb,  from  the  Tertiary  of 
California,  are  based  on  a  young  and  a  very  aged  specimen,  respec- 
tively, of  this  variable  species. 

TeUina  Idas  Dall. 

(Plate  VI,  Fig.  3.    Plate  vii,  Figg.  1,  4.) 

Shell  ovate-triangular,  moderately  elongate,  white,  compressed;  ex- 
terior of  the  right  valve  slightly  flatter,  and  with  more  prominent  sculp- 
ture than  the  left  valve ;  beaks  small,  pointed,  prominent,  laterally  com-^ 
pressed,  adjacent  to  each  other ;  anterior  part  of  the  shell  slightly  longer 
than  the  part  posterior  to  the  beaks,  evenly  and  regularly  oval,  the 
dorsal  and  basal  curves  almost  identical ;  posterior  dorsal  slope  steeper, 
rectilinear,  obliquely  truncate  at  its  termination,  the  basal  curve  (behind 
the  perpendicular  from  the  beaks)  similar  to  its  anterior  part  as  far  as 
the  flexure,  which  is  narrow  but  well  marked,  its  basal  end  moderately 
incurved;  behind, it  rises  to  a  strong  ridge  the  end  of  which  forms  a 
rostral  projection,  behind  which,  in  the  right  valve,  is  a  deeply  impressed 
line  a  little  in  advance  of  the  posterior  dorsal  margin,  which  is  strongly 
compressed;  on  the  left  valve  there  are  two  lines  with  a  narrow  impressed 
area  between  them,  above  which  the  dorsal  margin  is  swoUeit;  in  front 
of  the  beaks  is  a  narrow,  acute,  deeply  excavated, short  lunule;  behind 
the  beaks  is  a  large,  narrow,  still  more  excavated  escutcheon,  most  of 
which  is  excavated  from  the  left  valve,  which  falls  short  of  the  right 
valve  a  little;  the  ligament  is  sunken  in  and  about  half  as  long  as  the 
escutcheon ;  it  is  quite  invisible  on  a  lateral  view  of  the  shell ;  the  left 
valve  is  regularly,  sharply,  closely,  concentrically  grooved,  and  both  are 
obsoletely,  finely,  radiately  striate^  the  margin  between  the  impressed 
area  of  the  left  valve  and  the  escutcheon  is  more  finely  grooved  than 
the  rest  and  has  a  (somewhat  irregularly)  denticulate  dorsal  edge ;  the 
right  valve  has  the  concentric  sculpture  more  distant  and,  ventrally, 
shows  distinctly  elevated  narrow  lines  with  wider  interspaces  regularly 
disposed,  and  also  bears  denticulations  on  its  posterior  dorsal  margin  ; 
the  umbonesare  nearly  smooth;  the  shell  gapes  but  little,  chiefly  at  the 
end  of  the  rostrum ;  internally  the  surface  of  the  valves  is  smooth,  the 
muscular  and  pall ial  impressions  are  brilliantly  polished;  besides  the 
usual  marks,  in  the  specimen  under  examination  there^  are,  near  the 

u,y,u..uuy^OOgle 


184  NEW   WEST   AMERICAN   SHELLS DALL. 

posterior  ventral  aagle  of  the  pallial  sinas,  two  small  circalar  impres- 
sioDs  and  some  obscare  and  irregular  markings  at  the  entranoe  of  the 
sinas,  all  dae^  doubtless,  to  attachmeuts  of  the  mantle  and  probably 
inconstant  or  variable  in  dififerent  individuals ;  the  anterior  part  of  the 
pallial  sinns  nearly  reaches  the  scar  of  the  anterior  adductor,  and  nearlj 
the  whole  of  the  basal  part  is  coincident  with  the  line  of  the  basal  attach- 
ment of  the  mantle;  the  hinge  plate  is  broad  and  snbtriangular  quite 
strong,  bearing  one  prominent  grooved  tooth  between  two  channelB; 
behind  the  posterior  channel,  in  the  left  valve,  is  a  much  narrower, 
obscure,  and  little-raised  tooth ;  the  corresponding  second  tooth  in  the 
right  valve  is  anterior  and  similarly  obscure;  the  left  valve  is  destitute 
of  lateral  teeth,  but  in  the  right  valve  there  is  a  short,  strong,  elevatedj 
Bubtriangular,  anterior  lateral  close  to  the  anterior  cardinal,  and  a 
more  distant  and  feeble  posterior  lateral  over  the  posterior  adductor  I 
scar.  Altitude  of  shell,  28.5 ;  maximum  longitude,  48 ;  diameter,  S^ 
millimetres,  of  which  5.0  millimetres  is  comprised  in  the  left  valve. 

Habitat  :  Long  Beach,  San  Pedro,  California ;  first  collected  by  Mrs.    j 
G.  L.  Trowbridge,  and  forwarded  for  inspection  by  Miss  Ida  Shepard ; 
subsequently  by  Mrs.  Burton  Williamson,  of  University,  California. 
Catalina  Island,  16  38  fathoms;  J.  G.  Cooper  (fragment)  and  W.  H. 
Dall  (young  shells).    Fossil  in  the  Miocene  of  San  Diego,  Califoruia.      I 

This  fi  ne  shell  is  a  typical  Tellina.    1 1  is  apparently  most  nearly  related   I 
to  Deshayes'  T.  denticulata  of  the  Cumingian  collection.    His  descrip- 
tion in  several  points,  though  insufficient  for  certain  identifioation, 
agrees  fairly  well  with  this  species.    T.  denticulata  does  not  appear  to 
have  been  figured.    The  shell,  so  named  by  Sowerby  in  Reeve's  Iconica,    ' 
is  a  Maooniaf  and  probably  a  young  specimen  of  M.  necta.    It  does  not 
agree  with  Deshayes'  description,  nor  with  his  MS.  outline  in  my  posses- 
sion.   The  species  is  not  referred  to  by  Bertin,  in  his  revision  of  the 
Tellinidce  of  the  Paris  Museum,  and  I  have  been  unable  to  consult   | 
Bomer's  monograph.    There  is  nothing  corresponding  to  the  present 
shell  in  Reeve's  or  Hanley's  monograph.    The  shell  referred  by  Car- 
penter (Mazatlan  Catalogue,  p.  38)  to  Deshayes'  species  is  worn  and  not 
capable  of  being  positively  identified,  while  the  habitat  of  Deshayes'   | 
type  is  unknown.    Two  specimens  forwarded  by  Mrs.  Williamson  differ   | 
quite  markedly  in  height  from  base  to  beaks.    One,  which  Mrs.  William- 
son kindly  presented  to  the  Museum,  was  an  almost  perfect  match  for 
the  specimen  forwarded  by  Miss  Shepard  which  is  figured  herewith; 
the  other  was  proportionately  less  elevated. 

Mr.  Edgar  A.  Smith,  Assistant  in  the  British  Museum,  in  charge  of  the 
conchological  collections,  after  comparing  the  drawings  here  used  to 
illustrate  this  species  with.Deshayes'  type  in  the  British  Museum,  aud 
with  their  other  Tellinidce,  writes  of  Deshayes' form :  "It. is  evidently 
quite  distinct  from  your  shell,  which  I  can  not  identify  with  anything 
in  our  collection."  A  sketch  of  Deshayes'  shell,  kindly  made  and  sent 
by  Mr.  Smith,  fully  confirms  his  opinitin  of  their  distinctness,  T.  dentieU'  \ 
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lata  being  shorter,  more  elevated  and  inflated,  with  the  anterior  part  of 
the  pallial  sinus  conflaent  with  the  anterior  mascular  impression.  As 
the  T.  dewHeulata  has  never  been  figured  we  have  thought  it  useful  to 
reproduce  Mr.  Smith's  drawing,  which  will  be  found  at  figures  2  and  3, 
Plate  VII. 

The  species  is  named  for  Miss  Ida  Shepard,  to  whom  we  owe  the  oppor- 
tunity of  examining  it,  one  of  a  group  of  energetic  collectors  and  students 
of  the  local  fauna  who  have  recently  made  important  additions  to  our 
knowledge  of  the  molluscan  fauna  of  southern  California. 

Clementia  subdiaphana  Carpenter. 

(PlateVII,  Figs.  5,  6.) 

Clementia tuhdiaphana  Carpenter,  Sappl.  Bep.  Brit.  Assoc,  1863,  pp.  602,  607, 640 ;  Proc. 
Acad.  Nat.  Sci.  Phila.,  1865,  p.  56. 

Habitat:  Vancouver  Island,  Lord;  Paget  Sound,  Kennerly ;  Port 
Etches  and  southward  on  the  Alaskan  coast,  14  to  GO  fathoms,  Dall ;  off 
Drake's  Bay,  California,  near  the  entrance  to  San  Francisco  Bay,  dredged 
by  Mr.  J.  S.  Arnheim  in  24  fathoms,  and  lent  for  examination  by  Mr.  J. 
J.  Bivers,  University  of  California. 

^he  original  specimens  of  this  species  were  young  and  subdiaphanous.  : 
Specimens  collected  by  the  writer  at  Port  Etches  in  1874  are  as  large  as 
Tenus  mercenaria^  ashy  and  calcareous,  but  still  relatively  very  thin. 
They  are  usually,  especially  the  young  ones,  more  elongate  and  Callista' 
like  in  form  than  the  remarkably  round  ed  specimen  which  Mr.  Bivers 
has  been  so  kind  as  to  lend  us  for  examination.  As  this  fine  shell  has 
not  been  figured,  I  have  taken  advantage  of  the  opportunity  of  putting 
its  characters  on  record  graphically.  Inside  it  is  of  a  dead  chalk- white, 
with  the  muscular  and  pallial  impressions  polished/  and  also  less  obvi- 
ously the  border  outside  of  them.  The  ligament  is  black  and  sunken ; 
there  is  neither  lunule  nor  escutcheon.  The  area  where  the  lunule 
should  be  is  slightly  more  polished  and  compressed  than  the  adjacent 
surface,  but  has  no  circumscribing  line.  The  beaks  are  small  and  in- 
curved, so  that  they  point  away  from  the  hinge  line.  The  exterior  is 
white  with  some  fortuitous  rusty  spots,  sculptured  with  strong,  slightly 
irregular  lines  of  growth.  The  surface  between  the  lines  has  a  slight 
silky  luster.  The  valve  figured  has  a  maximum  longitude  of  62.5,  an 
altitude  of  58,  and  a  diameter  (excluding  the  teeth)  of  18  millimetres. 
The  pair,  of  course,  would  have  had  just  twice  that  diameter. 

The  young  shell  is  greenish,  snbtranslucent  white,  very  thin,  and 
usually  more  elongated  in  proportion  than  the  adult  here  figured;  but 
the  forms  completely  intergrade.  The  locality  whence  the  specimen 
was  obtained  is  600  miles  farther  south  than  before  reported.  On  the 
other  hand,  Port  Etches  is  about  the  same  distance  farther  north  and 
west  than  any  locality  for  the  species  heretofore  made  public. 
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The  following  memoranda  will  serve  to  indicate  some  of  the  more  re- 
markable new  forms  of  the  northwest  coast,  dredged  by  the  Albatross 
daring  the  past  year  or  two  and  of  which  more  detailed  descriptions 
with  figures  are  in  preparation. 

Terebratella  occidentalis  Dall  var.  obsoleta  nov. 
\ 
Shell  more  rounded  than  the  original  type  with  the  sharp  radiating 
ribs  and  sulci  obsolete  and  represented  chiefly  by  the  brilliant  scarlet 
lines  of  color  which  in  the  type  surmount  the  ribs.  U.  S.  Steamer 
Albatross^  station  2984,  in  113  fathoms,  off  Gerros  Island,  Lower  Cali- 
fornia. 

Bucoinom  strigiUatam,  sp.  nov. 

Shell  with  seven  fully  rounded  whorls,  deep  suture,  and  hirsute 
epidermis^  sculpture  of  numerous  narrow  flattened  primary  ridges  with 
subequal  channelled  interspaces ;  aperture  not  expanded  but  with  a 
wide  deep  sinus  near  the  shoulder.  Color  white;  length  42,  breadth  27 
millimetres.  U.  S.  Steamer  Albatross^  station  3170,  ofl:  Guadelupe  IsV 
and,  Lower  California,  in  167  fathoms. 

Buccinom  taphriom,  sp.  nov. 

Shell  thin,  slender,  with  polished  brown  epidermis,  with  fine  spiral 
strisB  and  conspicuous  zigzag  or  spiral  malleatious ;  six-whorled,  acute ; 
suture  deeply  channelled ;  aperture  white,  with  thick  reflected  lip  and 
continuous  thick  callus  on  the  concave  pillar.  Length  of  shell  40, 
breadth  18,  length  of  aperture  15  millimetres.  IJ.  S.  Steamer  Alba^ 
tro88y  station  3330,  off  Akutan  Island,  Bering  Sea,  Alaska,  in  351 
fathoms. 

Mohnia  Frielel,  sp.  nov. 

Shell  small,  solid,  six-whorled  with  short  canal ;  white,  covered  with  a 
dull  green  epidermis ;  upper  whorls  with  numerous  fine  transverse 
ribs,  last  whorl  smooth,  no  spiral  sculpture.  Length  16,  breadth  7.5, 
aperture  and  canal  8  millimetres.  U.  S.  Steamer  Albatross^  station 
2860,  off  coast  of  British  Columbia  in  876  fathoms. 

StrombeUa  Middendorfii,  sp.  nov. 

Closely  resembling  S.  norvegica^  but  sharply,  finely,  spirally  incised 
all  over,  and  when  adult,  with  a  strong  red  yellow  or  brown  reflected 
lip.  Tritonium  norvegicum  Midd.  (non  Chemnitz)  probably  j  length 
110,  breadth  60  millimetres.  The  sculpture  is  of  sharp,  fine  grooves, 
not  the  obsolete  spiral  striae  occasionally  seen  on  8.  norvegica.  XJ.  ^. 
Steamer  Albatross^  stations  3216  and  3253,  off  Unimak  Pass,  Alaska, 
in  36-61  fathoms. 
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Strombella  fragills,  sp.  nov. 


Shell  thiD)  inflated,  five  whorled,  pinkish  with  a  thin  dehiscent  epi- 
dermis, fine  wavy  spiral  striae,  strongly  recurved  canal  and  widely  re- 
flected outer  lip.  Spire  very  short,  whorls  irregularly  ribbed  near  the 
sboalder  or  sometimes  having  imbrications  like  a  Trophon  in  place  of 
ribs;  axis  nearly  pervious.  Length  of  aperture  70,  of  shell  100,  breadth 
63  millimetres.  U.  S.  Steamer  AlbatroaSj  station  3252,  off  Unimak 
Island,  Bering  Sea,  in  36  fathoms. 

strombella  melonis,  sp.  nov. 

Shell  Urge,  very  thin,  inflated,  pinkish  or  yellow  and  white,  last 
whorl  much  the  largest,  the  aperture  but  little  expanded,  general  form 
ovate,  with  numerous  short  obscure  waves  near  the  shoulder^  surface 
faintly  striated,  with  obscure  spiral  bands  on  some  portions.  Length 
137,  breadth  75  millimetres.  U.  S.  Steamer  Albatross^  station  3227,  off 
coast  of  Unalashka  Island,  Bering  Sea,  in  225  fathoms. 

ChryBodomus  ithiua,  sp.  nov. 

Shell  slender,  acute  with  seven  rounded  whorls,  distinct  suture,  sur- 
face sculptured  only  with  lines  of  growth  and  of  a  pale  purple  brownish 
tint.  Aperture  moderate  not  flaring,  canal  short.  Length  70,  of  aper- 
tare  32,  breadth  of  shell  30  millimetres.  U.  S.  Steamer  Albatross^  sta- 
tion 3202,  off  the  coast  of  Oalifornia  in  382  fathoms.  Extremely  per- 
fect young  specimens  show  a  few  faint  spirals  occasionally. 

Chrysodomus  periscelidua,  sp.  nov. 

Like  a  diminutive  C.  spitzbergensis,  white  with  yellowish  epidermis, 
five  strong  spirals  on  upper  and  ten  on  last  whorl  with  deep  channel^ 
between  them.  Whorls  eight,  canal  short,  aperture  grooved  to  corres- 
pond with  the  external  spirals ;  throat  white ;  whorls  rounded,  spire 
acute ;  length  of  shell  46,  of  aperture  19,  breadth  of  shell  19  millimetres* 
U,  S.  Steamer  Albatros8j  station  2842,  off  coast  of  Akutan  Island, 
Alaska,  in  72  fathoms. 

ChryBOdomns  phoenioeus,  sp.  nov. 

Shell  resembling  a  small,  delicately  sculptured,  round- whorled  Chry. 
liraius.  Whorls  seven,  upper  ones  with  four  or  five  strong  cinguli, 
later  ones  with  numerous  fine  intercalary  threads  between  the  primaries 
of  which  there  are  about  twenty  on  the  last  whorl,  color  purplish  brown ; 
sculpture  feeble, with asmooth  band  next  the  suture;  there  are  no  trans- 
verse ribs;  the  epidermis  is  elevated  in  thin  serrate  lamellsB  in  harmony 
with  the  lines  of  growth.  Length  of  shell  56,  breadth  30,  length  of 
aperture  30  millimetres.  U.  S.  Steamer  A Ibatrosa,  Station  2862,  off  coast 
of  British  Columbia  in  238  fathoms. 

Chrysodomua  eucosmiua^  sp.  nov. 

Shell  white,  solid,  strong,  seven  whorled,  with  a  lamellose  epidermis 
raised  in  lines  with  spaces  between  them  along  the  incremental  lines. 
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the  edges  of  the  lamellaB  sparsely  fringed  with  projecting  points.  Upper 
whorls  with  a  space  in  front  of  the  so  tare  and  three  strong  sharp  can- 
naB,  the  first  interspace  wider  than  the  others;  on  the  last  whorl  are 
seven  or  eight  spirals,  feebler  anteriorly ;  epidermis  yellowish  olive, 
throat  and  pillar  white,  canal  very  short,  operculum  straight,  unciform. 
Length  of  shell  33,  of  aperture  14,  breadth  of  shell  18  millimetres. 
XJ.  S.  Steamer  Albatross^  stations  3227  and  2919,  off  coast  of  Unalasbka 
Island,  Bering  Sea,  in  225  fathoms. 
This  may  prove  to  be  a  distinct  group  from  Chrysodomus  proper. 

ChrysodomuB  (Bipho)  hypolisptui,  sp.  nov. 

Shell  polished,  brown,  with  rounded  whorls  sculptured  only  by  a  few 
obsolete  spirals  and  malleations  with  six  or  seven  whorls,  well  rounded 
to  a  distinct  suture  and  rather  acute  spire;  canal  very  short  and 
strongly  recurved,  axis  almost  pervious ;  outer  lip  sinuous,  throat  white, 
a  well  marked  callus  on  the  pillar  and  body.  Length  of  shell  55,  of 
aperture  28,  breadth  of  shell  26  millimetres.  U.  S.  Steamer  AlbatrosSj 
station  3254,  in  Bering  Sea,  Alaska,  in  46  fathoms. 

Chrysodomus  (Sipho)  acosmiua,  sp.  dov. 

Shell  elongated,  with  six  or  seven  whorls  covered  with  a.dull  greenish 
epidermis  and  spirally  sulcate  with  rather  distant  narrow  shallow 
grooves,  eighteen  to  twenty  on  the  penultimate  whorl ;  suture  distinct, 
whorls  flattened,  canal  very  short  and  recurved  ;  aperture  white,  with- 
out callus,  lip  hardly  reflected.  Length  of  shell  (K),  of  aperture  25, 
breadth  of  shell  23  millimetres.  IJ.  S.  Steamer  AlbatroaSj  station  3329, 
off  XJnalashka  Island,  Bering  Sea,  in  400  fathoms.  Many  of  the  NorUi 
pacific  shells  of  this  group  appear  to  have  very  short  canals. 

Chrysodomus  (Sipho)  halibreotuB,  sp.  nov. 

Shell  much  like  a  miniature  of  the  last,  with  six  whorls  which  are 

less  flattened,  weaker  and  finer  spiral  striae,  a  longer  canal,  pink  color 

on  the  pillar,  and  more  appressed  suture;  the  lip  is  thickened  and  a 

little  reflected  and  there  is  a  thin  callus  on  the  body.    Length  of  shell 

35,  of  aperture  17,  breadth  of  shell  13.5  millimetres.    U.  S.  Steamer 

AlbatrosSj  station  3330,  off  coast  of  Akutan  Island,  Bering  Sea,  in  351 

fathoms. 

Trophon  (Boreotrophon)  Bcitolus,  sp.  nov. 

Shell,  thin,  small,  white,  five  whorled;  closely  sculptured  with 
regularly  spaced  low  imbricate  lamellsB  rising  to  spines  at  regular  inter- 
vals on  the  spirals;  on  the  upper  whorls  two,  and  on  the  last  whorl  six 
spirals,  of  which  at  the  shoulder  the  hindmost  bears  the  longest 
spines  and  is  separated  from  the  suture  by  a  wide  space ;  there  are  on 
the  last  whorl  thirteen  grooved  spines  on  this  spiral;  canal  long,  re- 
curved. Length  of  shell  17.5,  of  aperture  11,  breadth  of  shell  8.5  milli- 
metres. IJ.  S.  Steamer  Albatross^  station  3227,  off  coast  of  Unalashka 
Island,  Bering  Sea,  in  225  fathoms.  ^  r 
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Trophon  (Boreotroplioii)  disparilia,  sp.  nov. 

Shell  small,  white,  thin,  elongate,  with  Ave  whorls,  with  namerons 
hardly  raised  transverse  ridges  or  lamellsB  on  the  sutural  side  of  the  last 
whorl,  while  the  anterior  part  of  the  same  whorl  is  scalptared  with  four 
spiral,  hardly  raised  ridges,  and  the  transverse  scalptare  fails  or  be- 
comes feebler;  whorls  roanded,satare  deep,  canal  long,  carved,  aperture 
roanded,  simple;  length  of  shell  15,  of  aperture  and  canal  11,  breadth 
of  shell  7  millimetres.  IJ.  S.  steamer  Albatross^  station  3048,  off  coast 
near  Gray's  harbor,  Washington,  in  52  fathoms. 

Punctnrella  (galeata  Old.  yart)  major  Dall. 

Shell  resembling  galeata  in  general  and  especially  in  the  interior,  but 
very  much  larger;  radii  alternately  large  and  small  from  the  beginning; 
shell  white;  anterior  slope  rectilinear,  posterior  slope  slightly  arched 
and  a  little  longer;  internal  margin  crenulate;  animal  with  a  well 
marked  verge,  length  of  shell  57,  breadth  42,  height  27  millimetres. 
XT.  S.  Steamer  AlbatrosSj  station  3262,  off  coast  of  Akatau  Island,  Bering 
Sea,  in  43  fathoms. 

Bolemya  Johnflonl,  sp.  nov.- 

Shell  resembling  8.  macrodactylay  Mabille  and  Bochebrane^  from 
Orange  Harbor,  Tierra  del  Fuego,  but  larger,  longer  in  proportion,  the 
shorter  end  more  tapering  and  the  opposite  end  more  rounded.  Length 
of  shell  115,  height  48,  diameter  18  millimetres.  The  cartilage  pit  is 
30  millimetres,  behind  the  shorter  end  and  the  greatest  length  of  the 
digitate  epidermis  beyond  the  edge  of  the  shelly  valve  is  23  millimetres. 
IT.  S.  steamer  Albatnm^  station  3010,  off  coast  of  Lower  Oalifornia,  in 
1,005  fathoms. 

Cryptodon  biaeotas  Dall. 

FentM  Jdieda  Conrad,  Pal.  Wilkes  Expl.  Ezped.,  vol.  x.  App.  1,  p.  724,  pi.  17,  figs. 
10, 10a  [Miocene  of  Astoria.]  Thyatiraf  Usecia,  Meek,  S.  I.  checklist  Mloc.  Fos. 
1864,  Conckooele  liaeeta,  Gabb  Pal.  Cal.  ii,  p.  99, 1869. 

Off  Port  Orchard,  Paget  Soand,  by  Prof.  O.  B.  Johnson,  of  Seattle, 
Washington,  and  at  station  2855,  in  69  fathoms,  off  south  coast  of 
Aliaska  Peninsula  by  U.  S.  Steamer  Albatross.  This  is  undoubtedly 
the  giant  of  the  genus,  some  specimens  reaching  2  inches  in  length. 

Family  CARDITIDJB. 

Caljrptogena,  gen.  nov. 

Shell  ovate,  smooth,  without  radiating  sculpture  and  covered  by  a  con- 
spicuous epidermis ;  valves  closing  hermetically;  nonbyssiferous ;  the 
pallial  line  simple,  the  basal  margin  flat  and  entire.  Shell  without  a 
lunule  but  with  a  long  excavated  escutcheon ;  the  ligament  deep-seated 
but  practically  external.  Hinge^  in  the  right  valve  with  a  >\,-shaped 
socket  and  a  triangular  cardinal  tooth  below  it,  behind  which  is  a  short, 
feeble,  narrow,  lateral  tooth ;  in  the  left  valve  a  y^-shaped  cardinal  and 
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posterior  lateral.  The  teeth  become  more  or  less  obsolete  in  old  shells. 
The  mantle  edge  is  minutely  fringed,  the  siphonal  openings  papillose, 
the  foot  stout,  blunt,  ovate  cylindrical.    The  shell  is  earthy  in  texture. 

Calyptogena  paoifioa,  sp.  nov. 

Shell  equi valve,  elongate,  ovate,  white  with  a  thick  greenish  epidermis; 
sculpture  of  incremental  lines  ^  form  much  like  Petricola  carditoidei 
Conrad,  the  beaks  not  prominent,  the  ligament  stout,  the  escutcheon 
long,  narrow,  and  deep.  Length  of  adult  shell  48,  height  27,  diameter 
18  millimetres.  The  beaks  are  14  millimetres  behind  the  anterior  end. 
U.  S.  Steamer  Albatross^  station  3077,  off  Dixon  Entrance,  Alaska,  in 
322  fathoms. 

LimopsiB  vaginatua,  sp.  nov. 

Shell  large,  ovate,  with  a  dense  brown  hirsute  epidermis,  under  which 
the  valve  is  polished,  radiately  and  concentrically  striated;  margin 
simple,  polished,  central  part  of  the  valves  striate  radially,  the  muscnlar 
scars  bounded  inwardly  by  a  radial  elevated  ridge,  most  prominent  be- 
hind the  anterior  scar.  Hinge  with  ten  anterior  and  five  posterior  teetb, 
separated  by  a  gap,  beaks  little  elevated,  ligament  wide,  subtriangnlar 
and  black ;  behind  the  hinge  the  cardinal  margin  is  deeply  folded  in, 
forming  when  the  valves  are  shut  a  long,  very  narrow  pit  more  than 
one-fourth  as  deep  as  the  whole  width  of  the  shell  at  right  angles  to  that 
margin  ]  this  pit  is  also  densely  hirsute.  The  outline  of  the  shell  margin 
is  thus  made  reniform.  Length  of  shell  with  epidermis  34,  height  at 
right  angles  to  the  hinge  line  30,  diameter  12  millimetres.  Length  of 
pit  16  and  depth  5.5  millimetres.  U.  S.  Steamer  Albatross^  station  3330, 
off  coast  of  Unalashka  Island,  Bering  Sea,  in  351  fathoms,  and  south 
of  Unimak,  in  80  fathoms,  by  W.  H,  Dall,  in  1885. 

WASHiNaxoN,  June  6, 1891. 

REFERENCES  TO  PLATES. 
Plate  V. 

Fig.  1.  Trophon  triangnlatns  Carpenter,  adnlt,  75  millimetres;  p.  180. 

2.  Enpleara  mnriciformis  Broderip,  typical  form,  37.4  millimetres;  p*  ^'^^• 

3.  Trophon  triangulatus  Carpenter,  young  shell,  type  specimen,  much  enlArg*^» 

11.5  millimetres;  p.  180. 

4.  Enpleara  candata  Say,  var.  salcidentata  Dall,  type  specimen,  19  milUiDetrefl; 

p.  176. 

5.  Trophon  cerrosensis  Dall,  type  specimen,  3d  millimetres ;  p.  181.  .. 

6.  Trophon  triangulatus  Carpenter,  adult,  viewed  from  above,  diameter  60  m 

limetres;  p.  180.  .. 

7.  Trophon  cerrosensis  Dall,  type  specimen  viewed  from  above,  diameter  25  ib  ' 

metres;  p.  181. 
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Plate  VI. 

Fig,  1.  Cancellaria  Crawfordiana  Dall,  adalt,  43  millimetres;  p.  182. 

2.  Enplenra  oandata  Say,  typical  fonn,  23.3  millimetres;  p.  175. 

3.  Tellina  Idad  Dall,  type  specimen,  side  view,  48  millimetres;  p.  183. 

4.  Fnsiis  Eobelti  Dall,  type  specimen,  49  millimetres;  p.  177. 

5.  Enplenra  (var.t)  unispinosa  Dall,  type  specimen,  40  millimetres;  p.  174. 

6.  Chrysodomns  Harfordi  Steams,  type  specimen,  56  millimetres;  the  apical 

whorls  are  somewhat  eroded  and  the  edge  of  the  outer  lip  defective ;  p.  178. 

Plate  VII. 

Fig,  1.  Tellina  Idn  Dall,  type  specimen,  view  of  interior,  48  millimetres;  p.  183. 

2.  Tellina  denticnlata  Deshayes,  from  a  sketch  taken  from  the  type  specimen  in 

the  British  Mnsenm,  by  Mr.  E.  A.  Smith,  vertical  view,  natnraj  size ;  p.  185. 

3.  Tellina  denticnlata  Deshayes,  from  the  type  specimen ;  p.  185. 

4.  Tellina  Idse  Dall,  view  from  above  of  type  specimen,  48  millimetres;  p.  183. 

5.  Clementia  snbdiaphana  Carpenter,  view  from  above  of  right  valve;  diameter 

exclosive  of  the  teeth,  18  millimetres;  p.  185. 

6.  Clementia  snbdiaphana  Carpenter,  interior  of  adult  right  yalve,  62  millime- 

tres; p.  185. 
NOTB.— As  the  figures  are  mostly  enlarged,  the  actual  longest  diameter  of  the  shell, 
I  in  the  position  figured,  is  mentioned  in  millimetres. 
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DESCRIPTIONS  OF  TWO  SUPPOSED  NEW  SPECIES  OF  MICE  FROM 
COSTA  RICA  AND  MEXICO,  WITH  REMARKS  ON  HESPEROMYS 
MELANOPHRYS  OF  COUES. 

BY 

J.  A.  Allen, 

Curator  in  the  American  Museum  of  Natural  History^  New  York. 

Having  recently  had  iu  hand  a  small  collection  of  mammals  from 
Costa  Rica  for  identification,  I  found  it  desirable  to  examine  in  that 
connection  as  mnch  material  as  possible  from  Central  America  and 
Mexico  bearing  npon  the  Costa  Eican  Muridse.  In  response  to  my 
solicitation,  Mr.  Frederick  W.  True,  curator  of  mammals  in  the  TJ.  S. 
National  Museum,  kindly  secured  for  me  the  use  of  the  specimens  in 
the  collection  under  his  charge.  They  not  only  were  of  great  assist- 
ance in  the  work  iu  hand,  but  proved  to  include  two  forms  apparently 
new  to  science. 

Oryzomys  talamancse,  sp.  no  v. 

Pelage  short,  thick,  soft,  velvety.  Above,  russet-brown  medially, 
mixed  with  blackish  brown,  passing  gradually  into  clear  yellow-brown 
on  the  sides;  beneath,  grayish  white,  the  hairs  being  white  or  faintly 
yellowish  white  at  the  tips  and  gray  beneath  the  surface,  the  basal 
gray  portion  showing  through  the  surface,  giving  the  effect  of  grayish 
white  with  a  faint  yellowish  cast.  Cheeks,  sides  of  the  neck,  and  flanks 
deep  yellowish  brown  or  golden  cinnamon.  Sides  of  the  muzzle,  dull 
soiled  grayish  white.  Upper  surface  of  fore  and  hind  feet,  dull  pale 
yellowish  gray,  very  scantily  haired,  and  the  toes  nearly  naked,  except 
at  the  base  of  the  claws.  Soles  entirely  naked,  tubercles  6.  Ears  large, 
blackish,  naked.  Tail  about  as  long  as  head  and  body,  naked,  black- 
ish above,  dark  brown  below,  hence  indistinctly  bicolored. 

Length  (approximate  from  skins),  head  and  body,  114.3  millimetres 
(150inches) ;  tail,  114.3  millimetres  (4.50  inches);  hind  foot(with  claws), 
30.8  millimetres  (1.15  inchts);  ear,  from  crown,  13.7  millimetres  (.54 
iuch);  muzzle  to  eye,  17.8  millimetres  (.70  inch). 

Skull  in  general  form  very  similar  to  that  of  Oryzomya  palusttiSj  but 
much  smaller.  Basal  length,  28.5  millimetres  ^  L.12  inches) ;  total  length, 
31.2  millimetres  (1.23  inches) ;  palatal  length,  16  millimeters  (.63  inch) ; 
greatest  breadth,  15.8  millimetres  (.63  inch) ;  least  interorbital  breadth, 

Proceedings  National  Museum,  Vol.  XIV— No.  850. 
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5.3  milliiuetres  (.21  inch.) ;  nasals,  12.7  roilliinetres  (.50  inch) ;  npper 
molar  series,  5.1  millimetres  (.20  inch).    (Lower  jaw  lacking.) 

Type  ilH4?  U-  S.  National  Museum,  ^  ad.  Talamanca,  Prof.W.M. 
Gabb. 

This  species  is  based  on  two  specimens,  skins,  in  the  Gabb  collection, 
belonging  to  the  U.  S.  National  Museum.  One  still  retains  the  skali; 
from  the  other  (the  type)  the  skull  has  been  removed,  but,  anfor- 
tunately,  lacks  the  lower  jaw.  The  two  skins  differ  somewhat  in  color- 
ation, and  apparently  represent  different  seasons  of  the  year,  one  being 
in  rather  fuller  and  darker  pelage  than  the  other. 

On  the  back  of  the  labels  I  find  written  in  pencil,  '<  Near  or  =  H. 
laticeps  Lund,"  a  species  based  on  specimens  from  Lagoa,  Santa  Brazil. 
To  say  nothing  of  the  wide  separation  of  the  habitats  of  the  two,  the 
present  species  is  very  much  smaller  than  J7.  laticeps^  and  the  resem- 
l>lance  in  coloration  is  by  no  means  close.  Mr.  Oldfield  Thomas's  Het- 
peromys  (Oryzomys)  Jaticeps  var.  nitiduSy  from  central  Peru  (see  P.  Z.S., 
1884,  p.  452,  pi.  xlii,  fig.  1),  is  also  much  larger  than  the  present  species, 
and  evidently  very  different  in  coloration,  as  he  speaks  of  its  ^^dark, 
rich,  rufous  color." 

Hesperomys  melanophxys  Cooea. 

Hesperomya  {Vesperimua)  melanophrya  Coaes,  Proo.  A-cad.  Nat.  Sci.,  Phila.,  1874, p. 
181 ;  Mod.  N.  Am.  Roden.,  lvS77,  p.  102  (in  part  only). 

Dr.  Coues  in  describing  his  Hesperomys  ( Vesperlmus)  melanophrys  con- 
sidered it  as  doubtfully  distinct  from  J7.  ^nexicantcs  of  De  Sanssure.  Ad 
actual  comparison  of  the  types  of  the  two  species,  which,  through  tlie 
kindness  of  Dr.  0.  Hart  Merriam,  I  recently  had  the  opportunity  of 
making,  in  company  with  himself  and  Mr.  F.  W.  True,  at  the  U.  S. 
I^ational  Museum,  has  shown  that  they  are  not  at  all  closely  related. 
I  have  since  then  been  able  to  study  more  critically  the  specimens- 
six  in  all — referred  by  Dr.  Coues  to  this  species  in  his  final  notice  of 
E.  melanophrys.  His  original  description  of  it  (Proc.  Acad.  Nat  Sci. 
Phila.,  1874,  p.  181)  refers  only  to  the  single  type  specimen  from  which 
it  was  described ;  his  later  notice  (Mou.  N.  Am.  Boden.,  p.  102)  refers 
in  pait  to  other  specimens,  only  the  first  three  of  which  (given  in  Table 
XXIX,  1.  c),  his  diagnosis,  and  the  main  body  of  the  article  relate  to  E» 
melanophrys.  In  a  note  to  the  article  as  originally  prepared  be  provi- 
sionally referred  three  other  specimens  to  H.  melanovhrysy  though  rec- 
ognizing that  they  presented  many  points  of  difference,  respecting 
which  he  says : 

Since  writing  the  preceding,  we  have  ex.amined  three  other  specimens  from 
Tehnan tepee,  which,  if  the  same,  as  the  types  of  melanophrys,  lessen  the  chances  that 
the  latter  is  different  from  mexicanus  [De  Sans.].  Bat  they  differ  in  many  respects 
from  the  specimens  jnst  enumerated  [the  three  originally  referred  to  melanophrfit]^ 
being  so  very  much  smaller  that  we  can  not  satisfy  ourselves  of  their  identity.  The  tail 
only  exceeds  the  body  in  one  specimen,  and  here  only  a  little ;  in  the  others,  it  is  about 
as  long,  relatively,  as  De  Sanssure  gives  for  mexicanus.  That  these  specimens  are 
not  immature  is  sho^n  by  the  fact  that  one  of  them  is  a  nursing  female.    In  oolor, 
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they  are  almost  preoiaely  like  the  foregoing,  bat  do  not  show  the  black  ring  round 
the  eye,  nor  the  dusky  spot  at  the  base  of  the  metatarsus.  One  of  them  is  pure  white 
below  ;  another  is  grayish  (it  looks  as  if  soiled) ;  while  the  third  has  the  faintest 
possible  fulvous  tinge  all  along  the  under  parts.''  He  says  further:  ''Much  more 
material  than  that  now  in  our  possession  will  be  required  to  determine  the  limits  of 
variation  of  this  large,  gray,  leuoopus-like  mouse  of  Mexico,  and  fix  the  species  upon 
secure  basis. 

In  bis  three  specimens  originally  referred  to  H.  melanophrys  (as 
shown  by  his  tables  of  measarements),  the  length  of  head  and  body 
averages  4.02  inches  and  the  tail  4.83,  as  against  3.20  and  3.10  respec- 
tively in  the  other  three  specimens  mentioned  in  the  above  quotation. 
This  difierence,  with  the  differences  in  coloration  pointed  oat  by  Dr. 
Cones  himself^  clearly  shows  that  the  latter  have  no  close  relationship 
to  H.  melanophrySj  but  are  strictly  of  the  leucopus  type. 

E.  melanophrys  is  a  large^  long- tailed,  big-eared  species,  somewhat 
recalling  the  general  aspect  of  H.  californictts^  from  which,  however,  it 
differs  greatly  in  coloration,  and'  especially  in  cranial  character,  the 
skall  being  mnch  heavier  and  much  broader  in  proportion  to  its  length, 
with  the  rostral  portion  greatly  thickened,  in  comparison  with  the  same 
part  in  J7.  califomicus.  There  are  also  well-marked  differences  in  den- 
tition and  in  the  form  of  the  palatal  region ;  the  auditory  bullae  are 
smaller  and  more  spherical,  and  the  condylar  portion  of  the  lower  jaw 
is  much  broader,  heavier,  and  less  depressed. 

Hesperomys  (Vesperlmos)  afflnis,  sp.  nov. 

Eetperom^s  {Veaperimiu)  melanophrys  Cones,  Mon.  N.  Am.  Roden.,  1877,  p.  102  (in 
part  only). 

Similar  to  typical  H.  leucoptis  in  size,  proportions,  and  cranial  char- 
acters, but  with  a  close  general  resemblance  in  coloration  to  H,  melano- 
phrys Coues. 

Above  brownish  fulvous  varied  with  blackish,  darker  along  the 
median  line,  more  fulvous  along  the  sides.  Below  white,  with  a  very 
slight  tinge  of  yellow.  Feet  dull  white;  ears  brownish,  narrowly 
edged  with  white;  tail  brown,  indistinctly  lighter  below,  scantily 
haired.        "" 

Measurements  (approximate  from  skins):  head  and  body,  81.3  to 
88.9;  tail,  76  to  83;  hind  foot  (including  claws),  19.8;  ear  from  crown, 
4.5  to  4.8  millimeters.  Skull:  total  length,  26.4;  basal  length,  25.9 
millimeters;  greatest  width,  13.5;  length  of  nasals,  11.4;  lower  jaw 
(from  tip  of  incisors  to  condyle),  16;  height  (angle  to  condyle),  6.4 
millimeters. 

Type,  No.  Illf ,  U.  S.  National  Museum,  9  ad.,  Barrio,  Tehuantepec, 
Mexico,  October  30, 1868,  Prof.  F.  Sumichrast.  (This  specimen  presents 
a  soiled  grayish  appearance  below,  evidently  accidental.) 

Two  other  specimens  (  S  ad..  No.  |  Jf?,  TJ.  S.  National  Museum ;  $  f 
juv..  No.  iiih  U.  S.  National  Museum,  same  locality  and  collector, 
October,  1868),  are  similar  above,  but  one  almost  wholly  lacks  the  faint 
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yellowish  tinge  below  plainly  seen  in  the  others,  which,  however,! 
saspect  may  be  due  to  soiling. 

In  the  type  the  teeth  are  much  worn,  indicating  full  maturity. 

This  form  is  evidently  a  member  of  the  leucopus  group  of  Vesper- 
mice,  having  the  same  pattern  of  coloration  as  regards  the  extension 
of  the  dark  color  of  the  dorsal  surface  upon  the  limbs.  The  relative 
length  of  the  tail  to  the  length  of  the  head  and  body  is  about  the  same 
as  iu  leticopus  proper,  the  tail  being  longer  than  in  the  sonoriensis  groopt 
although  the  color  is  not  much  different  from  occasional  specimens  of 
what  is  usually  known  as  sonoriensis.  It  has,  however,  a  longer  hind 
foot,  and  the  facial  portion  of  the  skull  is  longer  and  narrower  than  in 
average  specimens  of  either  leucopus  or  sonoriensis. 

The  specimens  here  under  notice  were  provisionally  referred  by  Dr. 
Goues  to  his  H.  melanophrysj  in  his  supplementary  note  to  his  acoonnt 
of  that  species  in  '<  Monographs  of  North  American  Bodentia,"  p.  305, 
as  fully  explained  above. 


Digiti 


ized  by  Google 


CONTRIBUTIONS  TOWARD  A  MONOGRAPH  OF  THE  NOCTUID^  OP 
TEMPERATE  NORTH  AMERICA.  REVISION  OF  THE  SPECIES  OP 
MAMESTRA.* 

BY 

John  B.  Smith, 

Professor  of  Entomology ^  Rutgers  College, 

(With  Plates  vin-xi.) 

Mamestra  Ochs. 

Eyes  hairy,  legs  unarmed,  tibise  not  spinose,  vestiture  scaly.  Mod- 
erate to  large-sized  species;  primaries  moderate,  varying  somewhat  in 
form,  asaally  trigonate  and  moderately  elongate,  more  rarely  stout; 
stumpy  winged ;  apices  from  acute  to  rounded.  Front,  palpi,  and  thorax 
with  usually  rather  coarse  vestiture,  the  latter  with  a  more  or  less 
obvious  divided  crest,  sometimes  quite  prominent  anteriorly.  Abdomen 
with  more  or  less  obvious  dorsal  tuftings.  Antennse  of  the  male  ser- 
rate and  bristled,  ciliate  or  entirely  simple,  rarely  in  our  species  pecti- 
nated. 

It  is  diflftcult  to  distinguish  the  hairy-eyed  genera  by  separate  de- 
scription ;  they  must  be  comparatively  described,  and  even  then  the 
absolute  differences  are  so  small  that  the  same  species  has  been 
a  Xylomiges  and  Mamestra  or  a  T(eniocampa  and  Mamestra,  and 
the  references  could  not  in  any  case  be  very  sharply  criticized.    The 

*  LETTER  OF  TRANSMITTAL. 

Sir:  I  have  the  honor  to  transmit  for  pablication  the  accompanying  revision  of 
the  genns  Mameatraf  by  Prof.  John  B.  Smith.  It  is  a  continuation  of  the  *'  Contribu- 
tions toward  a  Monograph  of  the  Noctaidse  of  Temperate  North  America/'  and  was 
in  part  prepared  while  the  author  was  still  connected  with  the  Mnseum,  and  is  based, 
to  a  large  extent,  on  the  material  in  the  Masenm  Collection. 

The  genus  Mamestra  is  one  of  the  largest  and  best  characterized  genera  of  the 
Noctnidie,  and  Professor  Smith  has  brought  his  revision  down  to  date,  making  it  a 
most  valuable  contribution  to  American  Lepidopterology.  Nearly  all  the  species  are 
represented  in  the  Museum  collection,  and  with  few  exceptions  the  types  of  the  new 
species  have  been  deposited  therein,  so  chat  the  collection  in  this  genus  from  North 
America  becomes  the  most  complete  in  the  country,  if  not  in  the  world. 
Respectfully, 

C.  V.  RiLET, 
Hon.  Curator  of  Insects. 
Prof.  G.  Brown  Ooode, 

Assistant  Secretary  Smithsonian  Institution, 

In  Charge  of  National  Museum. 
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genera  as  a  rale  lack  well-marked  structaral  characters,  and  hatnta 
and  comparative  features  assume  a  greater  importance.  It  is  ny  < 
purpose  to  finish  up  the  hairy-eyed  genera  as  soon  as  may  be  ud 
to  present  then  a  tabular  statement  of  such  differences  as  exist  B 
will  bring  out  more  strongly  the  thoroughly  opinionative  nature  of  tl« 
divisions  in  this  part  of  the  Noctuid  series. 

I  have  been  unable  to  separate  Dianthcecia  from  MamestrOy  in  practiooi 
and  have  united  them  or  rather  left  them  united,  as  Mr.  Grote  proposel 
years  ago.  The  single  distinctive  character — the  salient  ovipositor  of 
the  female — seems  in  our  fauna  to  be  inconstant  in  the  same  species, 
{.  6.,  some  females  of  a  species  will  have  the  ovipositor  ex8erted,otbezi 
will  not.  I  think  this  depends  somewhat  upon  whether  or  not  tiie  ii- 
sect  had  oviposited. 

The  work  on  this  genus  was  first  done  before  1885,  as  part  of  tht 
monographic  work  then  in  contemplation  by  Dr.  Biley  and  myself,  aai 
was  then  based  largely  upon  the  New  York  and  Brooklyn  collectioii% 
as  most  accessible.  Since  that  time  the  material  has  so  increased 
amount  that  during  January,  1891, 1  rewrote  the  whole  paper,  basing 
now  upon  the  collections  in  the  IT.  S.  National  Museum,  which  in  fol* 
ness  of  series,  if  not  in  the  number  of  species,  excels  all  the  otbet 
American  collections  of  Noctuidce,  Many  species  unknown  to  me 
1884  have  since  come  to  my  notice  in  one  or  both  sexes,  and  some  nef 
material  has  needed  attention.  It  is  a  somewhat  interesting  fact 
this  connection  that  whereas  new  species  of  the  Agrotid  and  HelioM 
series  are  constantly  received  in  all  sendings  from  the  western 
plateaus,  Hadena  and  Mamestra  are  rare,  the  latter  more  particul 
On  the  Pacific  coast  the  species  are  again  more  numerous,  but  they 
not  compare  in  numbers  either  of  specimens  or  species  with  the  Atli 
tic,  or,  better,  boreal  fauna. 

I  desire  here  to  express  my  obligation  to  the  owners  of  the  large  ook 
lections  who  have  so  liberally  and  kindly  aided  me,  and  also  to  Db 
Riley,  the  Curator  of  Insects  in  the  National  Museum,  wlio  has  allowed 
me  to  make  the  fullest  possible  use  of  the  material  there.  The  Mosemi 
collection  of  Mamestra  has  been  determined  and  arranged  by  me  in 
cordance  with  the  views  in  this  paper,  and  the  specimens  are  cited  ii 
the  record  of  localities. 

The  species  of  this  genus,  though  differing  greatly  when  extremes  of 
form  are  presented,  yet  afford  no  strong  or  evident  superficial  charac- 
ters for  their  division  into  compact  groups,  the  species  of  which  shooM 
be  closely  allied.  There  is  variation  enough  in  structure  and  appe««> 
ance;  but  it  is  rather  individual  than  characteristic  of  gronps,  and 
can  not  serve  for  other  than  specific  distinction  in  the  majority  of  in- 
stances. 

Two  wide  and  very  unequal  divisions  are  indicated,  though  notveiy 
sharply  separated,  and  the  composition  of  the  first  group  is  not  quite 
as  homogeneous  as  desirable.     In  A,  the  antennsB  have  the  joints 
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marked  or  serrate,  laterally  bristle- tufted  in  the  male.  In  B,  the  male 
antennae  are  simple,  or  at  most  ciliated.  The  division,  as  has  been  in- 
dicated, is  an  arbitrary  one,  and  in  A,  the  species  as  a  whole  have  no 
close  habital  bond  of  union;  yet  in  the  large  pale  species,  discaliSj 
closely  allied  as  it  is  to  nimhosa  and  imbri/era^  barely  comes  within  the 
definition  of  the  group,  while  leucogramma  for  instance  is  completely 
isolated  and  agrees  with  itself  only !  No  allied  species  are  disassoci- 
ated, however,  and  though  perhaps  not  ideally  the  best,  yet  the  divi- 
sions are  practical  at  least. 

Division  A  contains  comparatively  few  spocies  and  no  groupings  are 
necessary. 

In  Division  B  the  species  are  numerous,  and  it  is  possible  to  separate 
tbem  into  groups,  which  in  most  cases  associate  closely  allied  forms. 

Group  W-maculata  is  described  in  its  name,  though  there  is  no  species 
so  dubbed.  The  species  are  all  identified  at  a  glance  by  the  prominent 
W  mark  of  the  s.  t.  line,  which  is  usually  white  and  contrasting,  vary- 
ing somewhat  in  the  length  of  the  angles,  but  always  nearly  or  quite 
crossing  the  terminal  space.  I  should  very  much  have  liked  to  name 
this  group  W-album;  but  unfortunately  the  species  has  no  white  W, 
and,  after  all,  Guen^e  called  his  species  Udlbum^  and  meant  what  he 
said,  for,  as  he  describes  it,  the  reniform  is  inferiorly  outlined  in  white,^ 
making  a  U.  Walker  changed  it  to  Yalbum  and  Mr.  Grote  made  it 
Walbum^  effectually  obscuring  the  meaning  conveyed  in  the  name  as 
originally  imposed. 

Group  vindemialis  contains  a  few  species  of  large  size  and  red  or  black- 
brown  color,  the  hind  angle  of  primaries  not  retracted.  The  body  is 
robust,  with  dense  woolly  clothing,  and  they  should  be  quite  readily 
referred. 

Group  latex  also  contains  species  of  at  least  moderate  size,  never  red 
or  black- brown,  narrower  winged,  the  hind  angle  of  primaries  distinctly 
retracted.  Lubena  has  broader  wings  than  the  type  of  the  group  and 
is  different  in  maculation,  butcan  not  be  referred  elsewhere  on  account 
of  the  distinct  retraction  of  the  hind  angle. 

Group  adjuncta  contains  rather  small  or  only  moderate-sized  species, 
with  blotchy  white  markings  on  a  dark  ground.  There  is  a  uniformity 
of  genital  structure,  the  harpes  being  abruptly  bent  at  outer  third. 

Group  defessa  is  negatively  characterized  and  its  species  have  no 
Mammon  bond  of  union.  They  are  robust,  the  type  with  a  resemblance 
to  trifolii^  with  rather  broad  trigonate  primaries,  distinct  apices,  and 
oblique  outer  margin.  The  S  genitalia  have  no  common  character. 
The  species  are  moderate  in  size  and  have  no  characters  which  would 
refer  them  to  any  other  group. 

Group  l^gitima  is  characterized  by  moderately  robust  body  and  broad, 
comparatively  short  primaries,  which  have  the  apices  obtuse  and  the 
outer  margin  rounded.  Two  rather  well  marked  subgroups  are  indi- 
cated, of  one  of  which  legitima  is  typical,  and  of  the  other  of  which 
goodelli  form  the  type.  ^         , 
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Groaps  renigera^  olivacea^  and  lauddbilis  agree  in  small  size,  short, 
rather  obtuse  primaries  and  general  form  of  genitalia.  The  reniform 
is  usually  narrow,  pale  or  white  marked,  and  somewhat  constricted 
medially. 

In  group  renigera  the  harpes  are  produced  into  a  long  curved  hook, 
and  the  clasper  is  nearly  as  long  as  the  hook  of  the  harpes. 

In  the  olivacea  group  the  liarpes  have  the  tip  rounded,  lappet-like, 
and  the  clasper  is  shorter  cylindrical. 

lu  group  laudahilis  the  harpes  have  a  long,  narrow  piece  set  at  an 
angle  to  base,  and  this  is  obliquely  truncate  at  tip.  The  clasper  is 
short,  thick,  and  beak-like. 

There  is  a  considerable  similarity  in  the  maculation  of  the  species  of 
the  three  groups,  especially  noticeable  between  the  renigera  and  oUtac&k 
forms,  and  each  of  the  groups  forms  a  small  aggregation  of  closely 
related  and  sometimes  very  variable  forms. 

Group  ^annulata  is  based  on  a  small  species,  similar  to  the  preceding 
in  wing  form )  but  the  ordinary  spots  are  subequal,  white  ringe  >,  the 
transverse  lines  are  obsolete,  and  there  is  a  long  black  basal  dash  looped 
at  the  end  to  form  the  claviform. 

Group  innexa  is  also  based  on  a  single,  rather  peculiar  species,  first 
described  as  a  Perigrapha  by  Mr.  Grote.  It  is  a  reddish  pearl  gray  ia 
color,  and  has  pale  transverse  lines.  The  primaries  are  narrow  and 
have  a  depressed  costa  and  somewhat  prominent  apices. 

Group  pensilis  contains  rather  narrow-winged  forms,  with  acute  or 
rectangular  apices  and  oblique  outer  margin.  The  species  are  of  some 
shade  of  gray,  very  variable,  and  two  of  them  uncomfortably  close  in 
superficial  appearance,  though  perfectly  distinct  structurally. 

Altogether  we  have  an  assemblage  which  differs  more  at  its  extremes 
than  do  the  forms  as  a  whole  from  a  number  of  other  genera. 

In  tabular  form  the  group  scheme  separates  as  follows : 

1.  AnteDDSB  of  ^  serrated  and  famished  with  lateral  tafts  of  bristles  ..Dir.  A. 

AnteunjB  of  <?  simple,  merely  ciliated  laterally Div.  B.        2 

2.  S.  t.  line  with  a  prominent  W-niark Group . .  w-maculata. 

S.  t.  line  without  such  a  mark .^. 3 

3.  Large    red    or    black-brown  speciesi    hind   angles   of  primaries  not    re- 

tracted  Group..  VINDEMIALIS. 

Large  or  moderate  sized  species,  never  evenly  red  brown,  primaries  nar- 
rower, hind  angles  distinctly  retracted Group.. latex. 

Moderate  or  rather  small  species  with  trigonate  primaries,  apices  marked, 
hind  angles  not  retracted 4 

Moderate  sized  species  with  broad  primaries,  obtuse  apices,  and  rounded 
outer  margin  5 

Small,  stout,  stumpy  winged  species,  the  costa  not  depressed 6 

Small  species,  less  robust,  narrow  winged,  with  determinate  or  somewhat 
produced  apices,  hind  angles  not  retreating 9 

4.  Maculation     white,    often    blotchy;    harpes    abruptly    bent     at     outer 

third Group..  ADJUXCTA. 

Maculation  not  blotchy;  colors  usually  In teous,  resembling  tr\folii,  geni- 
talia various Group.,  defessa. 

5.  Wings  varying  in  width,  costa  sometimes  quite  strongly  arched.  .Group.,  legitim  A. 
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6.  Ordinary  spots  notsubeqnal,  reniform  usnally  narrow,  pale  or  white  marked, 

eomewbat  constricted  medially ;  transyerse  lines  distinct 7 

Ordinary  spots  small,  subeqnal,  white  ;  transverse  lines  obsolete 8 

7.  Hari>e8   of    i    with  a   long   hook  at    tip ;    clasper   nearly  as   long   as 

harpes Gronp . .  renigera. 

Harpes  of  ^  with  tip  rounded,  lappet-like;  clasper  shorter,  cylindri- 
cal   Groap..OLiVACEA. 

Harpes  of  ^  with  a  long  narrow  piece  set  at  an  angle  to  base ;  obliquely 
truncate  at  tip ;  clasper  short,  thick,  beak-like .Group.. la udabius. 

8.  A   long    black    basal    streak   with    a   loop    at   tip    marking   the   clavi- 

form Group  4-ANNULATA. 

9.  Costa  depressed,  color  a  reddish  pearly  gray ;  lines  pale Group .. innexa. 

Costa  not  depressed;  color  ash  gray  or  darker;  lines  dark  or  black- 
ish   Group..  PENSius. 

DIVISION  A. 

The  species  here  associated  have  little  in  common  save  more  or  less 
distinctly  serrated  male  antennae.  In  wing  form,  in  maculation,  and  in 
the  genital  structure  of  the  mal^,  the  greatest  diversity  is  found,  and 
bat  for  the  fact  that  no  better  basis  for  group  divisions  could  be  found, 
no  attention  would  have  been  paid  to  the  antennae  at  all. 

Some  slight  groupings  are  possible,  though  the  number  of  species  in 
any  one  group  is  small. 

At  the  head  of  the  series  I  place  four  species,  agreeing  in  large  size 
(about  2  Inches),  pale  grayish  primaries,  in  which  the  apices  are  rec- 
tangular, the  outer  margin  oblique,  and  in  general  style  of  maculation. 
The  male  genitalia  are  after  one  type,  though  by  no  means  alike,  and 
are  described  for  each  species. 

Discalis  is  known  by  the  comparative  indistinctness  of  maculation, 
pale  primaries,  and  white  secondaries.  The  male  antennae  are  very 
slightly  serrated  and  ciliated  only.  In  the  others  of  this  series  the  sec- 
ondaries are  dusky. 

Rogenhoferi  is  a  rather  dull,  fuscous  gray  species,  with  an  evident 
median  shade,  the  s.  t.  line  not  well  marked, .preceded  by  a  row  of 
defining  dark  spots.  The  male  antennae  are  distinctly  serrated  and 
ciliated. 

Nimhosa  is  distinctly  marked,  whitish.  The  s.  t.  line  is  concolorous, 
irregular.  There  is  no  obvious  median  shade,  though  a  faint  dusky 
line  is  traceable.  The  male  antennae  are  more  distinctly  serrate  than 
in  discaliSj  less  so  than  in  rogenhoferi  and  the  joints  are  furnished  with 
lateral  bristles. 

Imbrifera  as  compared  with  the  preceding  is  sordid  in  appearance, 
and  is  strongly  flushed  with  grayish  fuscous.  The  s.  t.  line  is  broad, 
pale,  and  even.  Secondaries  blackish.  The  male  antennae  are  still  more 
serrate  and  the  lateral  bristles  stouter. 

All  of  the  preceding  have  very  distinct,  divided  thoracic  tufts. 

Nearly  equaling  the  preceding  in  size,  but  of  a  fine  purplish  or  lilac 
gray  shade,  is  purpurissata.    The  median  lines  are  obsolete,  the  ordi- 
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nary  spots  large,  the  s.  t.  line  very  distinct.  The  secondaries  are  dusky 
and  the  thoracic  tufts  distinct.  The  western  specimens  seen  by  me 
have  the  ordinary  spots  confluent,  and  to  this  form  the  nskuie  juncima- 
cula  was  given  by  me,  with  an  erroneous  generic  reference. 

Inaolens  is  a  moderate  sized  species  with  narrower  and  more  pointed 
wings,  of  a  dirty'pald  luteous  color  and  still  paler  maculation.  The 
s.  t.  line  is  preceded  by  a  series  of  trigonate  black  spots,  and  the  tho- 
racic tufting  is  not  distinct. 

Lettcogramma  is  a  small  species,  almost  a  miniature  of  iMolens  in 
color,  wing  form,  and  style  of  markings.  The  median  lines  are  narrow, 
white,  and  even. 

Following  these  is  a  series  of  small,  stumpy  winged  forms,  not  very 
closely  related  to  each  other. 

Lepidula  is  a  beautiful,  bright  red  brown  species,  with  a  somewhat 
contrasting,  yellowish,  reniform,  and  dean.wbite  secondaries. 

All  the  other  similar  forms  have  dusky  secondaries. 

Determinata  is  a  small,  wood-brown  species,  with  the  median  lines 
distinct,  black,  and  even,  all  the  maculation  well  marked. 

Meditcsta  is  a  deep,  even,  vinous  brown,  with  blue  powderings,  all  the 
maculation  faint,  powdery,  not  easily  traceable.  The  species  is  an 
obscure  one  and  readily  recognized,  interfering  with  nothing  else  in  the 
series.    The  antenna  are  serrate  merely. 

Lustralis  is  a  paler,  carueous  gray,  larger  than  the  preceding,  and 
better  marked.  The  median  and  terminal  spaces  are  more  brow^nish, 
and  the  friuges  are  somewhat  unusually  long.  The  male  antennas  are 
shortly  pectinated. 

Detracta  is  a  broad- winged  species,  the  primaries  more  ample  than 
in  any  other  species  in  the  series,  and  this,  with  the  mottled  fnscoas 
brown  color,  distinct  median  lines,  and  prominent  black  claviform,  make 
the  species  readily  recognizable.    The  ^  antenn®  are  pectinated. 

Qnata  is  dark  ash  gray,  with  a  prominent  s.  t.  line,  preceded  by  a 
distinct  yellowish  white  spot  opposite  the  anal  angle.  The  wing  form 
is  more  like  the  vicina  series,  which  indeed  the  insect  much  resembles 
in  habitus,  dififering  in  the  serrate  and  ''brush  like"  antennae. 

Occupying  an  isolated  position  in  this  series  is  distinciay  a  pale  ash- 
gray  or  whitish  form,  with  narrow,  subequal  primaries,  oblique  slightly 
dentate  outer  margin,  and  somewhat  retreating  bind  angle.  A  distinct 
black  dash  connects  the  transverse  lines,  crossing  the  median  space. 
The  species  is  not  related  to  any  other  in  this  groupj  but  seems  to  have 
affinities  to  latex  and  passa. 

Crotchii  is  out  of  place  anywhere,  but  may  be  conveniently  sand- 
wiched in  here,  as  it  has  a  prominent  W-mark  in  the  s.  t.  line,  allying  it 
with  the  following  group.  It  is  a  robust  species,  sordid  luteous  to  fas- 
cous  gray,  the  maculation  sub  obsolete,  ordinary  spots  usually  confla- 
ent,  and  claviform  very  large.  In  some  specimens  the  s.  t.  line  is  indis- 
tinct, and  the  isolating  character  somewhat  obscured. 


Digiti 


ized  by  Google 


''^18917']  PROCEEDINGS   OP   THE   NATIONAL   MUSEUM.  203 

In  tabalar  form  the  species  may  be  separated  as  follows: 

1.  Large  species,  s.  t.  line  paler,  without  W-mark,  prooeded  by  black  spots 

or  shades,  more  prominent  at  middle  and  again  at  hind  angle 2 

Moderate  in  size,  s.  t.  line  preceded  by  a  series  of  equal  trigonate  spots, 
wings  narrow,  apices  distinct,  rather  prominent 6. 

Small,  or  at  most  moderate. sized,  species,  the  s.  t.  lines  not  preceded  by 
dark  shades;  but  the  dark  shade  follows  the  line,  or  the  terminal  space 
is  dasky 7, 

Moderate  in  size,  median  lines  connected  by  a  prominent  black  line 12 

Moderate  in  size,  a  distinct  W-mark  in  s.  t.  line 1^ 

2.  Median  lines  distinct 3> 

Median  lines  wanting,  or  merely  traceable 5 

3.  Secondaries  white,  primaries  whitish  gray discalis. 

Secondaries  dnsky 4 

4.  A  distinct  median  shade ;  sordid  fusoous  gray. 

S.  t.  line  not  defined roobnhoferi. 

No  obvious  median  shade. 

S.  t.  line  irregular,  primaries  bright  gray nimbosa. 

S.  t.  line  even,  color  sordid,  dull  gray imbrifbra*^ 

5.  Primaries  cameons  or  purplish  gray;  ordinary  spots  large,  sometimes  con- 

fluent  PURPURISSATA. 

6.  Color  dirty,  pale  Inteous,  maculation  not  prominent insolrns. 

7.  Sordid  luteous  gray,  powdery,  maculation  white  marked,  confused,  wing  form 

of  inaolena lbucooramma. 

Primaries  various  in  color,  not  luteous  gray,  more  stumpy  winged 8 

6.  Secondaries  white;   primaries  bright   red-brown,  reniform. somewhat  con- 
trasting, yellowish lepidula. 

Secondaries  dusky ^ 

9.  Claviform  small  or  wanting,  concolorons 10 

Claviform  prominent,  hlack 11 

10.  Pale  wood-brown,  median  lines  distinct,  single,  black,  even detbrminata. 

Deep  vinous  brown,  with  blue  powderings,  all  the  maculation  faint,  pow- 
dery, not  easily  traceable. mbditata. 

Carneous  gray,  powdery,  maculation  distinct,  median  and  terminal  spaces 
more  brownish lustralis* 

11.  Costa  arched,  wings  therefore  broader  and  more  rounded  than  usual ;  mot- 

tled fuscous  brown,  with  yellowish  shades dbtr acta. 

Wings  longer,  narrower;  dark  ash  gray;  s.  t.  line  prominent,  preceded  by 
a  distinct  yellow-white  spot  at  anal  angle gnata* 

12.  Pale  ash  gray  or  whitish,  narrow  winged,  with  somewhat  retreating  anal 

angle distincta. 

13.  Robust,  sordid  luteous  to  fuscous  gray,  the  maculation  sub^obsolete,  ordinary 

spots  usually  confluent,  claviform  very  large crotchii^ 

Mamestra  discalis  Grt. 
1877.  Grt.,  Bull.  U.  S.  Geol.  Surv. ,  iii,  797 ;  Mameeira, 

Grayish  white  irrorate  with  black  scales;  maculation  nndefined; 
traasverse  lines  barely  traceable;  s.  t.  line  irregular,  coucolorous, 
marked  by  the  slightly  darker  terminal  space  and  a  preceding  inter- 
rupted blackish  shade;  a  row  of  terminal  lunules;  claviform  small, 
powdered  with  dark  scales ;  ordinary  spots  large,  concolorous,  indis- 
tinctly outlined  by  dark  scales,  cell  between  them  black.    The  secon- 
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dariea  are  whitish,  sabbyaline,  outwardly  and  on  the  veins  shaded  witb 
blackish  or  fuscous;  beneath  pale,  powdery,  secondaries  with  a  discal 
dot.  Head  and  thorax  concolorous  with  primaries;  patagiSB  black, 
marked  at  outer  margin. 

Expands  45-50  millimetres  (1.80  to  2  inches). 

Habitat. — Colorado,  California. 

Two  specimens  are  in  the  Museum  collection,  both  from  Colorado,  one 
(Denver)  collected  by  Bruce,  the  other,  collection  J.  B.  8. 

The  species  is  easily  recognized  by  its  large  size,  pale  color  of  pri- 
maries and  white  secondaries.  The  male  antenuoB  are  but  slightly 
serrated,  laterally  ciliated,  and  somewhat  thickened. 

The  genital  pieces  together  form  almost  a  cylinder.  The  harpesare 
rather  slender,  stroDgly  dilated  at  the  tip,  furnished  inwardly  with  a 
stout  spine  and  numerous  spinules.  At  the  middle  of  the  harpes  there 
is  also  a  strong  spine.  The  clasper  is  strong,  corneous,  but  little  carved, 
and  forming  the  inferior  margin  of  the  whole  piece. 

Mamestra  rogenhoferi  Moeschl. 

1870.  Moeschl. ,  Stett.  Ent.  Zeit. ,  xxxi,  269 ;  Mame$tra. 

Bather  sordid,  fuscous  gray,  all  the  lines  marked,  obsoletely  gemi- 
nate; ordinary  spots  moderate,  concolorous.  In  the  general  coarse  of 
the  lines  it  agrees  with  imbrifera,  but  it  differs  in  the  less  contrasting 
terminal  space  and  narrower  s.  t.  line,  which  is  marked  by  a  row  of  dark 
luuules.  The  claviform  is  only  faintly  iudicated.  The  distinctive 
feature  of  the  species  is  the  very  distinct  median  shade,  and  the  species 
Is  nearer  to  nimhosa  than  imbrifefa. 

Expands  47  millimetres  (1.88  iuches). 

Habitat. — Labrador. 

No  specimens  are  in  the  Museum  collection.  By  the  courtesy  of  Mr. 
Moeschler  I  was  enabled  to  examine  the  type,  which  is  a  male  in  good 
condition.  The  secondaries  are  uniformly  fuscous,  and  the  antennal 
joints  are  distinctly  serrated  and  furnished  with. bristly  tufts.  The 
genitalia  are  very  like  those  of  discaliSj  but  the  tip  of  the  harpes  is 
truncated,  not  rounded.  The  single  type  specimen  could  not  be  more 
satisfactorily  examined  as  to  structure,  but  it  is  very  recognizable,  and 
obviously  distinct  from  the  allied  forms. 

Mamestra  nimbosa  Gd. 

1R52.  Gn.,Sp.Geti.Noct.,ii,77;  Aplecta. 

la^T.  Wlk.,C.B.Ma8»,Lep.  Het.,xi,555;  Eurois. 

1873.  Grt.,  Buff.  Boll.,  1, 102;  Mamestra. 

1875.  Speyer,  Stett.  Ent.  Zeit.,  xxxvi,  142 ;  Mamestra. 

Primaries  whitish  gray,  more  or  loss  powdered  with  black  scales; 
transverse  lines  evident,  black,  geminate;  ordinary  spots  large,  con- 
colorous, outlined  by  a  narrow  black  line;  no  distinct  basal  line;  t.a. 
line  lunulated  between  the  veins,  as  a  whole  but  little  outcurved,  a 
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blackish  shade  at  inception;  t.  p.  line  with  inner  line  lunalate  and 
slightly  sinaate ;  enter  line  even,  shading  into  the  s.  t.  space,  which  is 
dasted  with  gray,  especially  at  costa ;  s.  t.  line  narrow,  pale,  dentate, 
and  sinnate;  an  indefinite  W-mark  on  veins  3  and  4,  inwardly  marked 
and  shaded  with  black ;  a  row  of  black  terminal  lunules.  Through  the 
median  space  is  an  indistinct  shade  line,  darkening  the  cell  between  the 
ordinary  spots.  Secondaries  dusky,  with  a  darker  discal  spot  and 
median  line,  the  latter  paler  shaded.  Beneath,  primaries  dusky,  with 
indefinite  outer  line  and  pale  terminal  space;  secondaries  pale,  with 
dusky  discal  luuule,  outer  line,  and  shaded  margin.  Head  and  thorax 
coQColorous,  the  former  with  a  black  line  crossing  front,  the  latter  with 
a  black  line  on  collar,  and  patagiie  black  margined. 

Expands  48-52  millimetres  (1.92  to  2.08  inches). 

Habitat. — ^Canada,  Eastern  and  Middle  States. 

Six  specimens  are  in  the  Museum  collection,  others  in  the  duplicate 
series,  labeled,  Kendall,  New  York  (Burnett) ;  Sharon,  New  York,  July 
and  August  (O.  Meske);  Lewis  County,  New  York,  August  (0.  V.  E.); 
Manchester,  Vermont,  August  3  (J.  B.  S.). 

This  is  a  very  distinct  and  strongly  marked  species,  separated  from 
discalis  by  the  dusky  secondaries  and  more  definite  maculation,  and 
from  imbrifera  by  its  cleaner  cut  maculation,  brighter  color,  and  irregu> 
lar  s.  t.  line.  Thorax  with  a  prominent  anterior  divided  tuft.  Ab- 
dominal tuftings  small  and  dark,  easily  rubbed  off  and  obliterated. 
The  anteuusB  of  the  male  are  very  slightly  serrate,  the  joints  each 
furnished  with  a  long  stiff  bristle  on  each  side,  as  well  as  a  bunch  of 
stifi'  hair.  The  male  genitalia  are  distinctive.  The  harpes  are  dilated 
at  tip,  somewhat  acutely  produced  superiorly,  furnished  at  inner  side 
with  two  strong  spines  and  a  mass  of  strong  spinules.  A  corneous, 
fiuger-llke  process  crosses  the  harpe  near  base,  where  it  joins  the 
clasper.  The  chisper  is  very  stout  and  heavy,  broad  at  base,  then  sud- 
denly constricted  into  a  stout  curved  hook,  somewhat  dilated  at  tip. 

The  species  seems  nowhere  common,  though  taken  almost  every  year 
in  small  numbers  where  it  occurs. 

Mameatra  imbrifera  Qn. 

1852.  GD.,Sp.66u.Noct.ii,76;  Jplecta, 

1857.  Wlk.,C.B.Ma8.,Lep.Het.xi,555;  Eurois. 

1873.  Grt.,  Buff.  Bull.,  1, 102;  Mamtstra, 

1875.  Speyer,  Stett.  £nt.  Zeit.,  xxxvi,  144 ;  Mamestra. 

Sordid  dusky  gray;  transverse  lines  evident,  geminate,  but  rather 
indistinct*  Ordinary  spots  large,  concolorous  or  slightly  paler,  out- 
lined in  black,  and  with  white  aunuli.  Basal  half  Hue  distinct.  T.  a. 
line  lunate,  outwardly  oblique.  T.  p.  line  luuulate,  incurved  as  usual 
below  reniform.  S.  t.  line  pale,  rather  broad,  tolerably  even,  inwardly 
marked  by  dusky  shadings,  which,  between  veins  1  and  2  and  5  and  6, 
almost  cross  the  s.  t.  space,  which  otherwise  is  paler  than  the  rest  of 
the  wing.    An  indefinite  median  shade,  darkening  the  cell  between  the 
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ordinary  spots.  Claviform  dusky.  Secondaries  blackish,  fasoous,  with 
paler  oater  margin  and  a  row  of  terminal  black  lanules.  Beneath  as 
in  nimbosa.  Head  and  thorax  concolorous,  with  primaries  irregalarly 
mottled  with  gray.  The  thorax  has  a  divided  crest,  similar  to  that  of 
nimhosa.  The  $  antennae  are  distinctly  serrate,  or  <<  pyramidal  toothed,'' 
the  joints  furnished  with  lateral  long  bristles  and  bunches  of  stiff  hair. 

Expands  47-50"^  (1.88  to  2  inches). 

Habitat. — Canada,  Eastern  and  Middle  States.  Six  specimens  are  in 
the  Museum  series,  labeled  as  follows :  Orono,  Maine  (0.  Y.  B.,  J.B.  S); 
Sharon,  New  York,  July  24  (Meske) ;  Schenectady,  New  York,  July  1 
(0.  V.  R.) ;  Centre,  New  York,  July  6  (Riley). 

This  is  more  common  than  nimhogay  and  easily  distinguished  from  it 
by  the  distinctly  serrate  antennae,  the  darker  color,  narrow  median,  and 
wider  s.  t.  space,  and  by  the  pale  and  rather  broad  even  s.  t.  line. 

The  male  genitalia  consist  of  the  curved  harpes,  strongly  dilated  and 
fiomewhat  securiform  at  tip,  the  superior  angle  furnished  with  a  single 
stout  corneous  spine,  and  the  inner  surface  of  tip  else  rather  denselj 
clothed  with  small  spinules.  There  is  also  a  corneous,  finger-like  process 
similar  to  that  in  nimbosa.  Clasper  very  broad,  convex,  with  the  harpes 
forming  nearly  half  a  cylinder.  Superiorly  there  is  a  long,  stout,  curbed 
prong  or  hook,  the  inner  edge  of  which  is  somewhat  serrate. 

The  antennal  structure  of  these,  our  three  largest  eastern  species,  is 
interesting,  and  shows  how  little  real  reliance  can  be  placed  upon  this 
feature  in  grouping.  In  discalis  they  are  nearly  simple,  the  joints  only 
furnished  with  tufts  of  hair.  In  nimbosa  the  joints  are  scarcely  more 
eerrate,  but  have  distinct  lateral  bristles.  In  imbrifera  the  joints  are 
distinctly  serrate,  the  lateral  bristles  longer,  and  the  bunch  of  hair  is 
more  distinct.  Yet  these  species  certainly  can  not  be  separated  in  any 
natural  arrangement,  and  they  are  therefore  associated  here,  though  it 
is  straining  the  term  to  speak  of  the  antennae  of  discalis  as  serrate. 

Mamestra  parpurissata  Grt. 

1864.  Grt.,  Proc.  Ent.  Soc.  Phila.,  in,  82,  PI.  I,  f.  5 ;  Eurois. 
1873.  Grt.,  Buff.  BuU.,  i,  102;  Mamestra, 

var.  JUNCiMACULA  Smith. 
1882.  Smith,  Bull.  Bkln.  £Qt.  Soc,  v,  67 ;  Hadena. 

Primaries  pale  purplish  gray,  tinged  with  blackish  along  costa,  and 
reddish  on  the  discal  space.  Transverse  lines  obsolete  or  but  faintly 
indicated,  single,  blackish,  approximate,  irregular.  S.  t.  line  irregu- 
lar, forming  an  imperfect  W  near  middle ;  inwardly  defined  andshaded 
with  purplish  blact  The  ordinary  spots  are  large,  outlined  by  nar- 
row purplish  black  lines.  Claviform  obsolete  or  very  small,  scarcely 
traceable.  A  series  of  black,  terminal  lunules.  Secondaries  in  the  S 
pale,  with  soiled  outer  margin ;  in  the  9  dusky.  Beneath,  primaries 
dusky,  in  the  male  with  paler  terminal  space ;  secondaries  pale  gray. 
Head  and  thorax  concolof ous  with  primaries.  Collar  with  a  black  line. 
Antenu8d  of  the  $  thickened,  joints  serrate  and  bristled. 


^iSwr]  PROCEEDINGS   OF   THE  NATIONAX  iiUSEUM  207 

Expands  44^3™  (1.76  to  2.12  inches). 

Habitat. — ^Northern,  Eastern,  and  Middle  States;  Colorado,  Utah. 

The  variety  jundmacula  has  the  ordinary  spots  conflaent,  else  like 
the  type  form.  How  I  came  to  refer  the  insect  to  Hadena,  I  can  not 
DOW  understand,  since  my  memoranda  show  that  I  knew  the  eyes  were 
hairy. 

The  Maseam  collection  has  six  specimens  in  the  regalar  series, 
others  in  the  duplicates ;  localities  as  follows :  Bar  Harbor,  Maine, 
August  27  (J.  B.  S.) ;  Albany,  New  York,  August  24,  September  9 
(Meske,  O.  V,  R).  Of  the  variety  there  are  two  specimens,  the  type 
from  Utah,  Port  Thornbargh  (J.  B.  S.)  5  another  from  Morrison,  Col- 
orado, July  27  (C.  V.  R). 

It  is  perhaps  worthy  of  note  that  none  of  the  eastern  material  I  have 
seen  has  any  tendency  to  the  confluent  ordinary  spots,  while  the  west- 
ern specimens  show  it  as  a  rule. 

The  thorax  is  distinctly  crested,  the  crest  divided. 

The  male  genitalia  consist  of  a  broad  harpe,  suddenly  narrowed  and 
then  at  tip  dilated  and  inwardly  spinulate.  The  clasper  is  from  the 
center  of  the  harpe,  rather  short  and  moderately  curved,  simple. 

Mamestra  insolens  Grt. 

1874.  Grt.,  Baff.  BnU.,  11, 65;  Dianthcecia, 
1881.  Grt.,  Can.  Ent.,  xiii,  130;  Mameatra. 

^  arietis  Qrt. 
1879.  Grt.,  Bull.  U.  8.  Geol.  Surv.  v,  207;  Mameatra, 
1881.  Grt.,  Can.  Eat.,  xiii,  130;  pr.  bju. 

carina  Morr. 
1874.  Horr.,  Proc.  Boat.  80c.  N.  H.,  XVii,  158 ;  Tceniooampa. 

Luteous  gray,  transverse  lines  pale,  margined  with  black.  Ordinary 
spots  large,  concolorous  or  paler,  broadly  annulate  with  white.  Basal 
liue  present.  T.  a.  line  outwardly  margined  with  black,  somewhat 
irregularly  lunate,  outwardly  oblique.  T.  p.  line  inwardly  margined 
with  black,  lunalate.  T.  p.  line  concolorous,  sometimes  marked  by 
yellow  scales.  Terminal  space  darker,  limiting  the  line  outwardly,  while 
inwardly  it  is  marked  by  a  row  of  black  point^s.  A  terminal  row  of 
black  lunules,  fringes  long,  interlined  with  gray  and  black.  Seconda- 
ries pale  fascoluteous,  with  white  fringes.  Beneath,  both  wings  pale, 
with  common  line  and  discal  dots.  Head  and  thorax  concolorous  with 
primaries. 

Expands  34-43"™  (1.36  to  1.72  inches). 

Habitat.— California. 

Four  specimens  are  in  the  collection,  all  from  California  (J.  B.  S.,  C. 
V.  R.),  two  of  them  from  San  Francisco  County,  California,  August 
and  October  (through  C.  V^.  R.).  The  female  has  the  ovipositor  slightly 
exserted  and  is  usually  larger  and  darker  than  the  male.  Antenu<ne  of 
the  male  serrate,  with  lateral  tufts  of  bristles  to  each  joint.  The  male 
genitalia  are  distinct.    The  harpes  are  broad,  curved,  and  somewhat 
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angulate,  dilated  at  tip  and  there  inwardly  famished  with  a  single  row 
of  spinules.  The  clasper  is  a  single,  rather  short,  slightly  carved,  cor- 
neous hook.  This  species  is  very  readily  recognized  and  easily  distin- 
guished from  all  its  associates.  It  does  not  look  like  a  Mamestra  at 
first  sight,  and  has  little  of  the  habitus  of  the  genas. 

The  synonymy  is  based  upon  an  examination  of  types  and  typical 
specimens.  Mr.  Morrison's  description  bears  date  in  October,  while 
Mr.  Grote's  is  dated  in  May. 

It  appears  from  Mr.  Grote's  most  recent  list  that  he  never  recoguized 
Morrison's  species. 

Mamestra  leacogramma  Grt. 

1«73.  Grt.,  Buff.  Bull.,  i,  140;  Dianthcecia. 
1874.  Grt.,  Buff.  Bull.,  ii,  64;  Dianthcecia. 
1881.  Grt.,  Can.,  Eut.  xiii.  130 ;  Mameatra. 

Sordid  luteous  gray,  terminal  space  somewhat  irrorate,  with  white 
scales.  Transverse  lines  denticulate,  filled  with  pale,  the  marginal 
lines  scarcely  discernible.  S.  t.  lines  marked  with  yellow  scales  and  a 
few  darker  points.  Ordinary  spots  slightly  paler,  very  indefinite.  A 
row  of  dark  terminal  luuules.  Secondaries  blackish  fuscous,  paler  at 
base.  Beneath,  powdery  fuscous,  secondaries  paler,  all  with  an  exte- 
rior dusky  line.  Head  and  thorax  concolorous  with  primaries,  the  ves- 
titure  somewhat  divergent.  Abdomen  with  a  basal  tuft  only.  Male 
antennae  serrate  and  ciliate. 

Expands  28"»'°  (1.12  inches). 

Habitat.— California. 

There  are  four  specimens  in  the  Museum  collection  from  Los  Angeles 
County,  California,  dated  April,  August,  and  October  (through  C.  V. 
R.)  and  these  agree  with  the  type  in  Mr.  Hy.  Edwards's  collection. 

This  is  an  ugly,  inconspicuous  species,  not  easily  confused  with  any 
of  its  allies.  The  primaries  are  comparatively  small,  the  outer  margin 
oblique,  apex  somewhat  produced,  fringes  long.  There  seems  to  be 
little  or  no  variation  and  the  resemblance  to  insolens  is  marked. 

The  male  genitalia  are  peculiar.  The  harpes  are  narrow  toward 
base,  suddenly  broader,  resembling  a  cleaver,  abruptly  truncate  at 
tip  and  furnished  with  an  acute  long  spine.  The  clasper  is  a  rather 
slender,  curved,  corneous  hook. 

The  insect  is  not  generally  found  in  collections. 

Mameatra  lepidula  Smith. 
1887.    Smith,  Proo.  U.  S.  Nat.  Mas. ,  x,  463 ;  Mame$tra, 

Bright,  somewhat  ferruginous  brown,  darker  in  the  median  and  termi- 
nal spaces.  An  oblique  light  brown  streak  inferiorly  in  basal  space. 
Transverse  lines  distinct,  single,  margined  with  pale  violet  blue.  Ba- 
sal line  brown.  S.  t.  line  irregularly  sinuate  and  dentate,  distinct,  yel- 
low; apex  of  wing  violet  blue.     Claviform  small,  pointed,   velvety 
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brown.  Orbicular  oval  or  rounded,  concolorous,  defined  and  irrorate 
with  blue  scales.  Reniform  moderate,  not  constricted,  whitish,  some- 
what marked  with  brownish,  and  irrorate  with  blue  scales.  The  termi- 
nal space  is  also  more  or  less  irrorate  with  blue  scales.  Secondaries  of 
8  white,  of  9  pale  fuscous.  Beneath  pale,  with  yellowish  irrorations 
and  a  common  external  line.  Head  and  thorax  concolorous  with  pri- 
maries. Abdomen  fuscoluteous,  with  distinct  dorsal  tufts,  that  on  the 
fourth  segment  most  prominent.  Antenn^B  of  male  distinctly  serrate, 
the  serrations  bristled. 

Expands  26°»°»  (1  inch). 

Habitat.— Texas. 

The  pair  from  which  the  species  was  described  is  from  Mr.  Hy.  Ed- 
wards, to  whose  kindness  I  owed  one  of  the  specimens,  now  in  the  Na- 
tional Museum  collection. 

This  is  one  of  the  prettiest  of  our  species ;  its  bright  colors,  bluish 
median  and  yellow  s.  t.  lines,  and  pale  reniform,  rendering  it  easily 
recognizable.  The  fringes  of  primaries  are  long,  even,  out  with  obscure 
violet. 

The  harpes  of  the  male  are  moderate,  but  little  dilated  at  tip  and 
roanded.  The  clasper  is  simple,  stout,  rather  short,  curved,  somewhat 
irregularly  enlarged  at  tip.  It  is  utterly  unlike  anything  else  in  this 
series. 

Mamestra  determinata,  sp.  nov. 

Head  and  thorax  cameous  gray,  much  as  in  lustralis.  Primaries 
pale  reddish-gray  brown  or  pale  fawn,  the  median  apace  a  deeper  shade 
of  same  color.  T.  a.  line  well  removed  from  base,  single,  black,  out- 
wardly oblique  and  outcurved  between  the  veins.  This  leaves  a  large 
evenly  colored  basal  space  taking  up  on  inner  margin  fully  half  of  the 
wing.  T.  p.  line  single,  black,  fine,  crenulate,  outcurved  over  cell  and 
thence  almost  parallel  with  outer  margin.  S.  t.  line  indicated  only  by 
a  dusky  costal  patch  in  s.  t.  space,  and  by  some  vague  darker  shadings 
in  terminal  space.  An  interrupted  dark  terminal  line,  and  a  pale  line 
at  base  of  fringes.  Olaviform  a  small  cusp  attached  to  t.  a.  line.  Or- 
bicnlar  vague,  slightly  paler,  moderate  in  size,  and  entirely  indefinite. 
Reniform  large,  upright,  oval,  paler  than  ground  color,  blackish,  filled 
interiorly  by  a  somewhat  diflfuse,  angulated,  vague  median  shade.  Sec- 
ondaries smoky,  outwardly  darker,  a  yellowish  line  at  base  of  fringes. 
Beneath,  whitish,  powdery,  with  a  blackish  extra  discal  line  and  a 
small  discal  spot. 

Expands  30™"  (1.20  inches). 

HABITAT.— Foothills,  Colorado  (Bruce). 

A  single  male  specimen  in  good  condition,  easily  distinct  from  all  its 

allies.    It  has  more  the  maculation  of  lustralis,  but  very  much  better 

defined,  the  ground  color  also  different.    In  genital  structure,  on  the 

contrary,  the  resemblance  to  nxeditata  is  striking,  and  shows  the  refer- 
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ence  indicated  by  the  antennse  to  be  in  this  case  a  sound  one.  Th6M 
antennsB  are  furnished  with  short  pointed  lateral  processes,  .which  are 
tipped  with  bristle  tufts. 

Mamestra  meditata  Grt. 

1673.  Grt.,  Baff.  Bull.,  i,  104  ;  Dianthacia, 
1881.  Grt.,  Can.  Ent.,  xiii,  130;  Mamestra. 

Reddish  fuscous,  irrorate  with  bluish  scales,  powdery.  Trangrenft 
lines  indistinct,  geminate,  sometimes  relieved  by  a  pale  incladed  sbadflk 
Basal  line  not  traceable.  T.  a.  line  outwardly  oblique,  waved.  T.  ^ 
line  more  upright  than  outer  margin,  slightly  dentate  on  veins.  &t 
line  indicated  by  a  slight  difference  between  terminal  and  s.  t  spaea 
Olaviform  obsolete.  Ordinary  spots  moderate,  concolorous,  oftH 
barely  traceable,  usually  marked  by  paler  scales.  Secondaries  dadi 
smoky,  fuscous,  paler  toward  base.  Beneath,  with  a  reddish 
powdery,  a  broad  exterior  dusky  line.  Head  and  thorax  concoIoitMi 
tuftings  not  prominent.  The  male  antennsB  serrate,  the  serratioM 
bristled. 

Expands  27  to  35°>»  (1.08  to  1.40  inches). 

Habitat. — Canada  to  Virginia,  west  to  the  Mississippi. 

Eleven  specimens  are  in  the  Museum  series,  others  in  the  dupU 
material.    The  localities  are,  'Sew  York  (O.  Y.  R.,  J.  B.  S.) ;  Noi 
Illinois  (0.  V.  E.) ;  Holderness,  New  Hampshire,  September  (C.  V. 
Washington,  District  of  Columbia,  August  8  to  September  14  (C.  V. 

This  is  a  common  and  obscurely  marked  insect,  related  to  h 
with  a  somewhat  similar  wing  form ;  but  much  more  obscurely 

The  genitalia  of  the  S  consists  of  the  long  harpes  cpnstmcted 
the  middle  and  dilated  toward  tip,  where  it  is  inwardly  fringed 
spinules.    Behind  the  middle  arise  two  stout  corneous  hooks, 
curved,  the  one  projecting  upwards,  the  other  downwards. 

Mamestra  lustralis  Grt. 

1875.  Grt.,  Can.  Ent.,  vil,  223;  Dianthcecia. 
1881.  Grt.,  Can.  Ent.,  xiii,  127;  Mamestra. 

Lilac  gray,  median  space  more  reddish.  Median  lines  o1 
geminate,  usually  one  of  the  lines  only  distinct ;  t.  a.  line  preceded,  t 
followed  by  a  narow  pale  shade.  Basal  line  present,  fragmentary.  - 
a.  line  outwardly  oblique  and  curved  between  the  veins.  T.  p.  B 
lunulate,  nearly  parallel  with  the  outer  margin,  a  prominent  tooths 
vein  1 .  The  s.  t.  line  is  usually  distinct,  pale,  its  course  sinuate,  alw4 
marked  near  hind  angle  with  a  carneons  or  yellowish  blotch.  Soul 
times  the  terminal  space  is  strongly  irrorate  with  bluish-gray 
and  the  line  becomes  more  or  less  completely  lost.  Olaviform 
complete,  usually  only  the  superior  portion  outlined  and  having  tl 
appearance  of  a  spur  from  the  t.  a.  line.  Ordinary  spots  usually  paki 
narrowly  outlined  with  black,  usually  with  a  traceable  pale  interii 
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annalas.  Orbioalar  variable  in  form;  reniform  rather  narrow,  somewhat 
lanate.  Secondaries  fasoous,  paler  toward  base,  sometimes  with  an 
extra-median  darker  line.  Beneath,  powdery,  with  common  exterior 
line  and  discal  dot  Head  and  thorax  concolorous  with  primaries. 
Antennse  of  male  shortly  pectinated,  the  processes  bristled. 

Expands  27  to  32°'°>  (1.08  to  1.28  inches). 

Habitat. — Canada  to  Virginia,  west  to  Wisconsin. 

Four  specimens  are  in  the  Museum  collection ;  localities  as  follows : 
Maine;  Bacine,  Wisconsin  (G.  Y.  B.);  Maryland  (J.  B.  S.).  The 
fringes  are  long  and  even,  the  primaries  rather  short,  broad,  and  trig- 
onate.  The  species  is  rather  well  marked  and  not  easily  confounded 
with  any  other. 

The  male  barpes  are  obtusely  anjg^ulate,  very  slightly  enlarged  toward 
middle,  the  tip  inwardly  spinulose.  Glasper  stout,  corneous,  simple, 
beak-like. 

Mamestra  detraota  Wlk. 

1857.  Wlk..  C.  B.  Mas.,  Lep.  Het.  xi,  752  ffadena, 

clavipleruL  Grt. 
1873.  Grt.,  Buff.  Bnll.,  i,  194;  Mame$ira, 
1881.  Grt.,  Can.  Ent.,  xiii,  128;  pr.  syn. 

Fuscous  brown  to  blackish,  sometimes  with  a  yellow  suffusion.  In 
dark  specimens  the  transverse  lines  are  obsolete,  ordinarily  they  are 
distinctly  geminate;  t.  a.  line  with  an  outward  curve,  Innate  between 
the  veins;  t.  p.  line  parallel  with  outer  margin,  irregularly  dentate  or 
lanulate.  S.  t.  line  always  visible,  narrow,  pale,  irregularly  sinuate; 
a  larger  pale  spot  at  hind  angle,  which  is,  however,  often  obsolete. 
Basal  line  distinct,  geminate.  An  obvious,  short,  black,  basal  streak. 
Glaviform  moderate,  filled  with  black,  always  distinct,  and  forming  a 
prominent  feature  in  the  appearance  of  the  insect.  Ordinary  spots 
somewhat  paler  than  ground  color,  black-margined.  Orbicular  usually 
round  or  oval,  rarely  oblong ;  reniform  Jarge,  kidney-shaped.  Second- 
aries dark,  smoky  brown  or  fuscous.  Beneath  variably  dark,  powdery, 
a  distinct  common  line  and  discal  dot.  Head  and  thorax  concolorous 
with  primaries.    Anteun»  of  S  shortly  pectinate,  the  branches  setose. 

Expands  27  to  aS""""  (1.08  to  1.40  inches). 

Habitat. — Canada;  Eastern,  Middle  and  Central  States.  Eleven 
specimens  are  in  the  Museum  series,  others  in  the  duplicate  material. 
The  localities  are  as  follows:  Sharon,  New  York,  July  15  (Meske); 
New  York ;  Orono,  Maine  (J.  B.  S.) ;  Washington,  District  of  Columbia 
(C.  V.  R,). 

The  primaries  are  broad,  the  costa  arched,  outer  margin  rounded. 
The  wing  form  and  the  distinct  black  claviform  spot  will  render  this 
species  easily  recognizable. 

The  genitalia  of  the  male  are  peculiar  and  difficult  to  describe.  The 
harpes  are  slender,  elongate,  curved,  broadly  and  roundly  dilated  at 
tip,  which  is  inwardly  spiuulate.    The  clasper  consists  of  a  chitinous 
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shell  at  ba^e,  from  which  proceed  a  semimembranoaB,  cylindrieal, 
curved  hook,  enlarged  toward  base,  and  a  spoon-shaped  appendage, 
famished  at  tip  with  a  stout  pointed  spine. 

The  species  is  not  uncommon  in  the  more  northern  part  of  its  range, 
bat  seems  not  often  taken  soathwardly. 

Mamestra  gnata  Grt. 

1882.  Grt.,  Can.  Ent,  xiv,  170;  Mamestra, 

Dark  ash  gray,  with  a  sordid  lateous  shade  added  through  center  of 
primaries.  The  transverse  lines  are  geminate,  not  very  well  defined, 
their  course  as  in  the  allied  species.  S.  t.  line  narrow,  pale,  sinuate, 
marked  more  distinctly  by  the  contrast  between  the  dark  terminal  and 
paler  s.  t.  space.  Basal  line  present,  but  imperfectly  marked.  Ordi- 
nary spots  moderate,  slightly  paler,  with  whitish  annuli.  Giaviform 
small,  coucolorous  or  dark,  outlined  in  black.  Between  veins  1  and 
2  and  between  tbe  t.  p.  and  s.  t.  lines  there  is  a  defined  pale  patch 
giving  the  species  a  characteristic  appearance.  Secondaries  white, 
with  soiled  veins  and  outer  margin.  Beneath,  pale,  powdery.  Head 
and  thorax  concolorous  with  primaries;  a  black  line  crossing  collar. 
Tuftings  distinct  but  not  prominent.  The  antennse  of  the  male  are  dis- 
tinctly serrate  and  laterally  tufted. 

Expands  32™"  (1.28  inches). 

Habitat. — Arizona,  New  Mexico. 

A  single  specimen  from  New  Mexico  (J.  B.  S.)  is  in  the  Museum  col- 
lection. Mr.  Nenmodgen  has  the  male  type.  The  species  is  easily 
known  by  the  resemblance  to  the  vicina  group  and  the  large  pale  spot 
near  hind  angle,  a  unique  combination  with  the  anteunal  stroctore. 
The  harpes  of  the  male  are  broad,  nearly  equal,  and  obliquely  truucate 
ac  tip,  where  they  are  furnished  with  a  row  of  stout  spinules.  The 
clasper  consists  of  a  simple,  small,  slightly  curved,  corneous  hook. 

Mamestra  distilicta  Httbner. 

1810.  HbD.,  Samml.  Ex.  Schmett,  i,  PI.  194;  Aohatia. 

1816.  Hbn.,  Verzeichuiss,  219;  Astrapsiia. 

1852.  Gn.,  Sp.  Gen.  Noct.,  ii,  91 ;  Hadena. 

1857.  Wlk.,  C.  B.  Mu8.,  Lep.  Het,  xi,  583;  Hadena, 

1808.  Grt.  &Rob.,  Trans.  Am.  Ent.  Soc,  ii,  197,  PI.  3,  f.72;  Hadena. 

1874.  Grt.,  Buff.  Bull.,  ii,  156;  Manmtra. 

vitis  French. 
1879.  French,  Can.  Ent.,  xi,  76;  Dicopis, 
1879.  Grt.,  North  Am.  Ent.,  i,  16 ;  pr.  syn. 

Whitish  gray,  darker  shaded  through  median  space  above  clavifonn 
and  in  s.  t.  and  terminal  spaces.  Basal  space  pale,  the  half  line  indefi- 
nite. T.  a.  line  geminate,  evenly  curved  outwardly  and  oblique.  T.p. 
line  geminate,  luuulate,  one-fourth  from  and  nearly  parallel  with  outer 
margin.  Ordinary  spots  large,  paler  than  the  surrounding  space,  not 
distinctly  outlined.    Glaviform  large,  broad,  coucolorous,  trom  the  apex 
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sending  out  a  broad  black  mark  which  reaches  the  t.  p.  line  and  with 
theclaviform  connects  the  median  lines.  Below  this  line  the  median 
space  is  pale;  above,  tinged  with  fnscoas,  except  tbatfrom  the  reniforra 
a  pale  shade  runs  obliquely  to  apex.  Beyond  the  t.  p.  line  the  inner 
margin  and  an  oblique  apical  shade  are  pale,  else  strongly  marked  with 
fascous.  S.  t.  line  obsolete,  marked  by  a  few  black  venular  points. 
Secondaries  whitish  at  base,  outwardly  fuscous.  Beneath,  pale,  powdery, 
with  common  outer  line  and  discal  dots  distinct  black.  Head  and 
thorax concolorous  with  primaries;  head  with  a  distinct  transverse  black 
line;  collar  with  a  transverse  dark  line,  fuscous- tipped  and  somewhat 
produced  at  middle;  patagiee  black  margined;  tufts  not  prominent. 
Abdomen  tufted  at  base  only.  Antennae  of  male  slightly  but  distinctly 
serrate,  the  joints  with  tufts  of  fine  hair. 

Expands  37""™  (1.50  inches). 

Habitat. — Canada  to  Texas,  Illinois,  and  Oentral  States. 

Six  specimens  are  in  tbe  Museum  collection  from  Pennsylvania 
(Meske) ;  Central  Missouri  (Murtfeldfc) ;  Philadelphia  (C.  V.  R.). 

This  species  is  easily  recognized  among  the  species  with  which  it  is 
placed  by  tbe  longitudinal  black  line  through  tbe  median  space,  con- 
necting the  median  lines.  The  palpi  are  very  short,  straight,  and 
scarcely  exceed  the  front.  Among  the  Mamestras  it  is  perhaps  nearest 
to  latex  in  wing  form  and  appearance,  and  forms  a  very  decided  step 
toward  Xylomiges. 

Tbe  harpes  are  long,  slightly  narrowed  at  middle,  dilated  and  ob- 
liquely drawn  out  at  tip,  and  inwardly  spinulated.  Clasper  short, 
slightly  curved,  acutely  terminated,  beak-like,  corneous. 

Professor  French  has  described  the  larva  on  grape. 

Mamestra  crotchii  Grt. 
1880.  Grt.,  Ball.  Bkln.  Eut.  Soc,  in,  29;  Mamestrm. 

Sordid  luteous  gray  or  fuscous,  the  transverse  maculation  obliterated. 
S.  t.  line  marked  by  sagittate  dark  dashes,  forming  a  distinct  Wmark. 
A  distinct  black  basal  streak,  reaching  to  the  large  heavily  black- 
marked  claviform.  Ordinary  spots  large,  usually  confluent.  A  row  of 
dark  terminal  Innules.  Secondaries  smoky  fuscous.  Beneath,  pale, 
powdery,  veins  marked  with  blackish ;  a  distinct  discaldot.  Head  and 
thorax  concolorous  with  primaries.  The  joints  of  the  male  antenuse 
are  serrate  and  laterally  furnished  with  distinct  tufts  of  hair. 

Expands  36™"  (1.44  inches). 

Habitat. — Colorado,  Oregon,  California. 

The  California  specimen  from  the  Museum  collection  (June,  Placer 
County,  rod  No.  309,  through  C.  V.  R.)  is  darker  in  shade  than  the 
others  and  has  been  marked  YSbVietj  fuscuUnta  by  me. 

This  singular  species  is  readily  known  by  its  robust  sordid  appear- 
ance and  peculiar  maculation ;  the  confluence  of  the  ordinary  spots,  the 
large  claviform,  and  the  obsolete  transverse  linesfuMMftfr-strong  dis- 
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tinctive  featares.  Mr.  Orote  compared  the  species  to  tn/bUi,  fitm 
which  it  differs  in  antennal  stmctare,  bat  which  it  very  strongly  n- 
sembles  in  the  sexaal  characters.  The  harpes  are  broad  basally,  then 
suddenly  and  obtasely  angulated,  and  this  arm  again  acately  angdated 
so  as  to  form  a  V.  The  tip  is  roanded  and  somewhat  enlarged,  is- 
wardly  spiuuiose.  The  clasper  is  stoat,  comeons,  bent  at  neaiiy  aright 
angle. 

Division  B. 

This  division  differs  from  the  preceding  only  in  the  simple  or  merely 
ciliated  antennae  of  the  S  .  As  the  groaps  into  which  it  is  dimble 
have  been  already  defined,  nothing  more  is  necessary  ander  this  heait 
and  I  proceed  at  once  to  the  treatment  of  the  special  groups. 

Groap  W.-MACITLATA. 

The  distinctive  featare  of  this  group,  as  has  been  already  stated,  i» 
found  in  the  distinct  W-mark  of  the  3.  t.  line  of  primaries.  The  speeiei 
so  associated  are  readily  distinguished,  and  some  of  them  are  leaUyn*^ 
lated.  Unfortunately,  however,  as  a  whole  the  group  is  nearly  as  aiti 
ficial  as  the  one  immediately  preceding,  and  there  is  a  wide  range  or 
difference  in  habitus,  color,  and  sexual  structure.  For  the  present  por^ 
pose  of  aiding  in  the  identification  and  arrangement  of  species  and  il 
describing  their  peculiar  sexual  and  other  characters,  the  association  i 
the  best  I  can  devise.  At  a  future  time,  when  abundant  material  v 
all  the  species  will  enable  proper  associations  to  be  arrived  at,  abettei; 
sequence  may  be  attained. 

A  series  of  four  species  is  separated  off  by  having  the  median  spMl 
somewhat  darker,  the  transverse  lines  distinct,  complete. 

Farnhami  is  unique  in  maculation,  and  has  the  habitus  of  a  ProdwA 
The  color  is  bright,  violet  brown,  and  the  pale,  yellowish  streaking 
through  the  median  space  over  the  daviform  gives  a  distinctive  9f\ 
pearance  difficult  to  mistake. 

Liquida  also  stands  solitary.  It  is  a  smaller  species  than/amAo*^ 
and  very  differently  marked  and  colored.  Over  the  fuscous-biofi 
ground  is  a  bluish  irroration,  very  strongly  marked  in  basal  and  8. 
space.  A  very  distinct,  pale  shade  of  variable  width  follows  the  ooain 
of  vein  2,  across  the  median  space. 

Capsularis  and  vittula  agree  in  rather  broad  primaries  and  anasoaOr 
short  thorax,  which  gives  the  insects  a  rather  peculiar  appearanet 
The  vestiture  is  somewhat  coarse,  and  the  abdominal  tuftings  am  not 
distinct.    Both  are  bluish  ash-gray  in  color. 

Capsularis  is  distinguished  by  the  large  white  orbicular,  the  nprig^^ 
t.  a.,  and  strongly  incurved  t.  p.  line. 

Vittula  is  similar  in  general  appearance,  but  the  orbicular  is  smallf 
centered  with  dusky.  The  t.  a.  line  is  outwardly  and  the  t.  p.  iii* 
wardly  oblique,  the  median  space  therefore  triangular. 
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The  remaining  species  of  the  group  have  the  median  space  concolor- 
008  or  not  darker  than  the  rest  of  the  wing. 

Pfodeniformis  resembles  in  wing  form  and  thoracic  strnctare  qaite 
strongly  the  preceding  two  species,  bat  is  obvioasly  distinct.  The 
median  lines  are  incomplete,  a  pale  streak  surmounts  the  clavlform,  and 
a  broad  pale  shade  runs  though  the  s.  t.  space.  The  orbicular  is  nar- 
row and  oblique.  This  peculiar  species  somewhat  resembles  Mr. 
Grote's  figure  ot  AdmetovU  oxymorm,  and  indeed  the  description  indi- 
cates that  he  had  a  male  of  this  species  associated  with  the  female  type 
which  was  figured. 

Atiantica  and  desperata  are  red-brown  species,  broad-winged  and 
with  a  less  oblique  outer  margin.  In  atiantica  the  lines  are  incomplete, 
bat  the  macalation  is  clear  cut,  the  colord  bright. 

In  deaperata  everything  is  vague  except  a  short  black  basal  dash. 
The  median  lines  are  complete  but  not  distinct;  the  ground  color  is 
overlaid  by  a  whitish  film,  leaving  all  vague  and  dull. 

Canadensis  in  wing  form  is  like  subjunota^  but  lacks  the  connecting 
black  dash  between  the  median  lines.  The  genitalia  are  like  atiantica^ 
which  in  general  the  species  also  resembles  in  maculation,  save  that 
the  median  lines  are  distinct. 

Suhjuncta  and  gran^is  are  distinct  in  having  elongate  wings,  in  which 
the  hind  angles  are  somewhat  retracted.  A  distinct  black  transverse 
line  connects  the  median  lines  and  additionally  distinguishes  the 
species. 

Inter  se,  suhjuncta  is  evenly  brown  in  color,  while  grandis  has  a  broad 
blaish-white  shade  through  subterminal  space  and  is  also  larger. 

Nevada^  seem  to  belong  here,  or  perhaps  nearer  to  canadensis;  but 
1  have  not  seen  a  specimen. 

Differing  from  all  the  preceding  by  sordid,  dark,  powdery  ashen-gray 
color,  is  invalida^  in  which  the  wings  are  trigonate,  with  well-marked 
apices,  distinct  median  lines,  and  a  narrow  black  line  through  the  me- 
dian space  connecting  them. 

Trifolii  has  much  the  wing  form  of  the  preceding,  but  the  wings  are 
dirty  lateous  in  color,  the  lines  distinct.  This  is  the  only  one  of  the 
W-marked  series  in  which  the  color  is  yellowish,  and  it  is  therefore 
readily  distinguished. 

In  synoptic  form  the  scheme  would  be  as  follows: 

Hediiin  spaoe  darker,  transTerse  lines  complete. 
An  obliqae  pale  streak  along  the  ooarae  of  vein  2,  throagh  the  median  space. 

Violet-brown;  s.  t.  space  not  paler farnhami. 

Median  and  terminal  space  fnscoas  brown,  else  blnish  white,  maonlate  with 

brown liquida. 

No  such  pale  streak. 
Orbicolar  large,  roand,  white;  t.  a.  line  npright;  t.  p.  line  incnrved  below  roni- 

form capsularis. 

Orbicular  small,  dark  centered ;  median  lines  oblique,  regularly  narrowing  tbe 
median  space  inferiorly vittula. 
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Median  space  concoloroas,  not  darker. 
Lines  incomplete,  or  at  least  superiorly  indefinite. 
A  pale  streak  sarmoanting  vein  2;  a  blnish-white  shade  throagh  s.  t.  space; 

orbicular  small,  narrow,  oblique prodenifomU. 

Even  red  brown,  rarely  with  pale  median  and  subapical  shade ;  orbicular  large, 

oval,  oblique;  wings  broad,  maculation  clear  and  distinct atlantica. 

More  powdery,  even ;  the  basal  dash  only  black,  distinct,  all  else  nearly  eonool- 

orons desperala. 

Wings  narrower;  fuscous  brown;  orbicular  moderate,  transverse  lines  more 

distinct canadenns. 

Lines  complete,  connected  by  a  black  dash. 

Brown,  even;  no  pale  s.  t.  shade subjtMcia. 

Brown;  a  distinct  pale  s.  t.  shade grandit. 

Dark  ash-gray ;  even,  powdery,  connecting  line  fine inralida. 

Lines  complete,  no  connecting  line. 
Color  luteons,  with  more  or  less  definite  maculation.    Beniform  always  large, 
inferiorly  darker ^. trifoln. 

Mameatra  famhaml  Grt. 

187.1.     Grt.,  Buff.  Bull.,  i,  103,  PI.  3,  f.  2;  Mamestra. 

Fuscoas  browD,  basal  and  s.  t.  spaces  with  a  distinct  violet  shade. 
Lines  black,  geminate,  indaded  space  paler.  Basal  line  present.  T. 
a.  line  upright,  angnlate  between  veins.  T.  p.  line  forming  an  obtase 
angle  opposite  the  reniform,  then  scarcely  Innnlated  in  an  almost  rigid 
obliqne  line  to  the  margin.  S.  t.  line  narrow,  yellow,  distinct,  arising 
from  the  pale  apical  patch,  running  thence  obliquely  to  hind  margiD, 
interrnpted  on  veins  3  and  4  by  prominent  sharp  teeth,  which  touch 
the  onter  margin  and  form  a  prominent,  sharply  cut  W.  Terminal  space 
somewhat  darker ;  apical  pale  patch  and  s.  t.  line  preceded  by  black, 
sagittate  dashes.  Claviform  concolorous,  large,  black-margined.  Ordi- 
nary spots  rather  narrow,  concolorous,  blaek  lined,  and  with  an  inner 
pale  annulus.  Surmounting  the  claviform,  and  from  the  lower  portion 
of  the  orbicular,  is  an  oblique,  pale,  creamy,  yellow  shade,  similar  to 
that  in  Prodenia.  There  is  a  row  of  terminal  black  lunules.  Second- 
aries fuscous,  towards  base  paler;  a  dusky,  discal  lunule,  and  row  of 
blackish  terminal  lunules.  Beneath,  powdery,  purplish,  with  exterior 
common  line  and  discal  dot.  Head  and  thorax  purplish  violet,  the 
latter  with  distinct  fore  and  aft  tuftings.  Abdomen  fuscous,  basallj 
tufted. 

Expands  37-42°»'°  (1.50  to  1.68  inches). 

Habitat.— Colorado. 

This  uniquely  marked  species  has  a  strong  resemblance  to  Eupseph- 
pcectes  and  Prodenia.  Its  bright  colors  and  unique  maculation  make  it 
easily  recognizable.  I  have  seen  only  a  single  female  (type)  specimen 
from  Mr.  Hy.  Edwards's  collection.  Mr.  Grote,  who  had  both  sexes 
before  him,  says  the  male  antennae  are  simple,  very  shortly  ciliate 
beneath.  In  his  specimens  the  ground  color  seems  to  have  deeper 
"  blackish,  with  a  dark-green  cast,"  while  the  violet  shadings  Mr.  Grote 
calls  "  purplish." 
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Mamestra  liquida  Grt. 
1881.  Grote,  Papilio,  i,  68 ;  Mamestra. 

Fasoous  brown,  strongly  irrorato  with  bluish  gray  in  basal  space, 
along  inner  margin,  and  in  s.  t.  space — the  latter  is,  indeed,  chiefly  bluish 
gray,  more  or  less  irrorate  with  the  ground  color.  Transverse  lines 
geminate,  included  space  pale,  the  defining  lines  hardly  distinct.  T.  a. 
line  oblique,  slightly  Innate ;  t.  p.  line  lunulate,  parallel  with  outer 
margin.  S.  t.  line  broad,  yellowish,  marked  by  the  dark  terminal  space 
and  a  fuscous  preceding  shade ;  its  course  is  arcuate,  interrupted  on 
veins  3  and  4  with  a  variably  prominent  but  always  distinct  W-mark. 
A  row  of  black  terminal  lunules.  The  basal  space  is  powdery,  varying 
in  predominating  color;  sometimes  it  is  more  gray,  sometimes  more 
fnscous.  Usually  the  basal  line  is  traceable.  The  median  space  is 
fuscous  brown,  powdered  with  gray  along  inner  margin ;  a  more  reddish 
shade  through  center  and  beyond  the  reniform,  and  adistinct  but  variably 
broad  gray  shade  along  vein  2,  which  sometimes  becomes  a  very  promi- 
nent feature.  Claviform,  with  velvety  black  outline,  moderate  in  size. 
Orbicular  usually  oblong,  oblique,  gray,  with  sometimes  a  dusky  center. 
Reniform  upright,  rather  elongate,  somewhat  constricted  at  middle, 
with  a  reddish  shade.  S.  t.  space  prevailingJ^lue-gray ;  a  reddish-brown 
costal  shade,  narrowing  suddenly,  and  following  t.  p.  line  as  a  faint 
clond.  Secondaries  sordid  fuscous,  rather  paler  through  the  center. 
Beneath^  somewhat  ocherous,  powdery,  with  a  discal  lunule  on  all  wings. 
Head  and  thorax  concolorous  with  primaries. 

Expands  35-38™°»  (1.40  to  1.52  inches). 

Habitat. — Washington. 

Wanting  in  the  Museum  collection.  This  species  is  readily  recognized 
by  the  bluish  gray  s.  t.  space  and  oblique  line  of  the  same  color  through 
median  space.  It  has  a  rough,  powdery  appearance,  not  easily  mistaken, 
and  is  very  distinct  from  all  its  congeners. 

The  harpes  of  the  jnale  are  rectangularly  bent  at  one-half  the  entire 
length  and  strongly  dilated  at  tip.  At  the  outer  edge  of  this  dilation 
is  an  acute  tooth ;  at  the  inner  face  it  is  spinulated.  At  the  angulation 
of  the  harpes  is  a  concave  corneous  process,  forming  the  clasper,  which 
is  difficult  to  describe,  and  is  more  readily  understood  by  a  reference  to 
the  fignre.  In  the  sexual  characters  the  resemblance  is  strongly  to 
legitima  and  more  so  to  liquida,  and  indeed  the  superficial  appearance 
is  much  the  same,  save  for  the  distinct  W  in  the  s.  t.  line.  A  thoroughly 
natural  grouping  would  associate  these  species,  and  some  day  another 
more  easily  visible  character  may  enable  this  to  be  done. 

Mamestra  capsiilaiiB  Gn. 

1852.  On.,  Sp.  Gen.  Noct.,  ii,  22,  PI.  8,  f.  3;  Dianthwda, 
1857.  Wlk.,  C.  B.  Mu8.,  Lep.  Het.  xi,  505;  Dianthceoia. 
1881.  Grt.,  Can.  Ent.,  xiii,  128 ;  Mamestra. 

propuUa  Wlk. 
1857.  Wlk.,  C.  B.  Mns.,  Lep.  Het.  xi,  b2'J ;  Raphia. 
1868.  Grt.  &  Rob.,  Trans.  Am.  Ent.  Soo.,  ii,  78;  pr.  syn.  ^  . 
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Fascoas,  with  gray  shadings  and  geminate  black  transverse  UneB. 
Basal  line  present,  geminate,  inner  portion  darkest.  T.  a.  line  apright, 
slightly  irregalar,  onter  portion  of  line  darker  and  heavier  than  the 
inner^  included  space  concolorons.  T.  p.  line  exserted  over  reniform, 
strongly  incurved  below,  narrowing  the  median  space  by  one-half, 
inner  portion  of  line  darkest  and  broadest.  S.  t.  line  narrow,  pale, 
partly  obsolete,  marked  by  three  preceding  and  one  following  sagittate 
black  dashes  which  define  the  distinct  W.  A  row  of  small,  terminal 
dark  lunules.  Glaviform  concolorons,  outlined  in  black,  extending 
nearly  or  quite  across  the  median  space.  Orbicular  large,  roond,  bluish 
white,  with  narrow  black  outline.  Reniform  moderate,  upright,  hardly 
constricted,  concolorons.  An  oblique,  bluish-white  shade  through  s.  t 
space,  distinct  at  apex  and  hind  margin,  else  obsolete.  Secondaries 
smoky  fuscous.  Beneath  pale,  powdery,  with  exterior  common  line  and 
discal  dots.  Head  and  thorax  concolorons  with  primaries,  with  white 
admixture,  the  collar  with  a  black  line. 

Expands  32™°^  (1.28  inches). 

Habitat.— "Middle  States,"  Maryland,  Florida. 

A  single  specimen  from  Maryland  (J.  B.  S.)  is  in  the  Museum  col- 
lection. Mr.  Grote  gives  Middle  States  as  locality  for  the  species. 
6neuee  and  Walker  both  give  Florida  as  localities  for  their  types.  The 
synonymical  reference  above  follows  Mr.  Grote,  but  the  description  of 
Rapkia  propuha  disagrees  utterly  with  what  I  have  identified  as 
Guen6e's  species.  I  have  not  seen  any  specimens  labeled  by  Mr.  Grote, 
and  therefore  do  not  know  how  he  has  identified  it.  I  have  seen  a  very 
few  specimens  agreeing  with  the  figure  in  drawing  and  color,  and  with 
the  brief  comparative  description  as  well;  but  I  do  not  see  how  even 
Walker  could  have  made  such  a  description  as  his  from  the  present 
species.  The  reference  by  Messrs.  Grote  and  Bobinson  was  made  after 
an  examination  of  types,  and  must  be  accepted  as  correct  until  some 
one  equally  competent  can  make  the  same  comparisons. 

The  thorax  is  rather  short,  not  strongly  tufted,  abdomen  almost  un- 
tufted.  The  primaries  have  the  apices  somewhat  acute,  outer  margin 
obliquely  rounded. 

The  harpes  in  the  male  have  the  tip  dilated  and  obliquely  drawn  out 
superiorly.  At  inner  margin,  just  below  tip,  is  an  acute,  short,  denti- 
form process.  The  inner  face  of  the  dilated  tip  is  spinulose.  The 
clasper  is  very  stout,  rather  short,  hardly  curved,  beak-like. 

Mamestra  vittula  Grt. 

1882.  Grt.,  Trans.  Kans.  Ac.  Soi.,  vui,  48;  Mamestra. 

Ash  gray,  powdered,  median  space  darker.  Transverse  lines  gemi- 
nate, black,  included  spaces  pale.  Basal  line  distinct,  angulated.  Me- 
dian lines  unusually  approximated.  T.  a.  remote  from  base,  outwardly 
oblique,  and  very  slightly  irregular.  T.  p.  almost  parallel  with  onter 
margin,  slightly  sinuate,  but  not  strongly  incurved  below  reniform. 
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Orbicular  small,  roaad,  gray,  with  dark  center.  Beniform  moderate, 
pale.  Olaviform  small,  barely  oatlioed.  S.  t.  liae  narrow,  pale,  hardly 
defined,  with  a  distinct  though  not  well-defined  W  on  veins  3  and  4. 
Secondaries  white,  veins  slightly  soiled.  Beneath,  whitish,  powdered 
near  costa,  with  an  indefinite  common  line. 

Expands  SO™"*  (1.20  inches). 

Habitat. — New  Mexico. 

The  species  is  not  in  the  Museum  collection,  and  I  have  seen  only  a 
single  male  specimen,  marked  ''type''  by  Mr.  Grote.  It  seems  to  me 
much  more  nearly  allied  to  capsularis  than  to  ^lineata^  to  which  Mr. 
Grote  compares  it,  but  it  is  not  likely  to  be  confounded  with  either. 

The  harpes  of  the  8  are  long,  slender,  curved,  abruptly  and  greatly 
dilated  at  tip,  where  it  is  inwardly  fringed  with  a  row  of  spinules. 
From  base  of  the  harpes  arises  the  rather  short,  corneous  clasper, 
which  divides  so  that  the  prongs  form  a  right  angle  at  their  point  of 
janction. 

Mamestra  prodeniformlB  Smith. 

1887.  Smith,  Proc.  U.  S.  Nat.  Mas.,  ix,  464  ;  Mamestra, 

Fuscous  ashen  gray,  with  a  paler  tinge  in  basal  space,  and  a  dis- 
tinct, pale  bluish  shade  through  s.  t.  space;  t.  a.  line  single,  upright  or 
slightly  oblique  inwardly  black,  not  attaining  costa;  t  p.  line  barely 
traceable,  almost  upright  or  very  slightly  sinuate,  blackish,  single ;  s.  t. 
line  yellowish,  well  marked  with  a  prominent  W,  preceded  by  sagittate 
black  dashes.  A  row  of  terminal  black  lunules.  Olaviform  narrow,  out- 
lined in  black,  a  fine  black  line  crossing  from  its  tip  to  the  t.  p.  line.  A 
pale  shade  surmounts  this  spot  and  crosses  the  median  space.  Orbicu- 
lar narrow,  oblique,  pale  ringed.  Beniform  lunate,  superiorly  a  little 
paler,  inwardly  marked  with  black.  Cell  between  the  ordinary  spots 
dusky.  Secondaries  white,  with  soiled  outer  margin.  Beneath, 
powdery,  without  markings. 

Expands  30-35°>°»  (1.20  to  1.40  inches). 

Habitat. — Southwest  Arizona,  New  Mexico. 

One  specimen,  New  Mexico  (J.  B.  S.),  collected  by  Professor  Snow, 
is  in  the  Museum  collection. 

The  male  of  this  species  was  mistaken  by  Mr.  6rote  for  the  male  of 
his  Admetovis  oxymorus^  and  the  generic  character  based  on  the  differ- 
ence in  length  of  $  and  9  antennse  has  no  existence.  In  type  of 
maculation  and  in  habitus  this  species  bears  a  very  obvious  resem- 
blance to  Mr.  Orote's  species,  but  it  lacks  the  distinct  yellowish  shades 
of  that  species.  The  present  form  is  easily  distinguished  by  its  strong 
resemblance  to  Prodenia^  in  color  as  well  as  markings. 

The  sexual  structure  of  the  male  is  remarkably  like  that  of  liquidn. 
The  clasper  is  a  little  more  prominent,  and  the  tip  of  the  harpes  is  a 
little  more  drawn  out— else  they  agree. 
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Mamestra  atlantica  Grt. 

1874.  Grt.,Baff.  Ball.,ii,l2;  Mamestra. 

1675.  Grt.,  Check  List,  p.  7 ;  Mamestra. 

18B1.  Grt.,  Can.  Ent,  XIII,  128,  T  ^dUsimiUs. 

1889.  Butler,  Trans.  Ent.  Soo.  Lond.,  385  =di$8imili8, 

W'latinum,  Gn. 
1852.  Gn.,Sp.Gen.Noct.,ii,  105;  Hadena. 

1874.  Grt.,BuflF.  Ball.,11,12;  pr.ayn. 
dissimifis,  var.  di$oo1or ;  Speyer. 

1875.  Speyer,  Stett.  Ent.  Zeit.,  36, 142;  Mamesira. 

1881.  Grt.,  Can.  Ent.,  xiii,  128;  pr.  var. 

1882.  Grt., New  List;  pr. syn. 

Bed  or  fnscoas  brown,  terminal  space  darker,  costal  space  paler, 
often  irrorate  with  whitish.  Transverse  lines  more  or  less  completely 
obsolete,  never  entire ;  t.  a.  line,  when  traceable,  marked  with  white 
scales,  lunate  between  the  veins;  t.  p.  line  similarly  marked,  lannlate, 
and  parallel  with  outer  margin ;  s.  t.  line  distinct,  pale  or  white,  with 
prominent  white  W  on  veins  3  and  4,  preceded  by  a  dasky  shade  and 
black  dashes.  A  row  of  distinct  black  terminal  Innules.  A  basal  black 
streak,  almost  attaining  t.  a.  line.  Glaviform  rather  large,  concoloroiis, 
outlined  in  black.  Orbicular  oval  oblique,  rather  large,  outlined  in 
black,  then  with  a  pale  annulus ;  center  concolorous  or  strongly  white 
marked.  Beniform  rather  large,  annulate,  and  defined  like  the  orbicu- 
lar, concolorous,  inferiorly  somewhat  dark  stained,  the  shade  extend- 
ing beyond  the  reniform  to  the  t.  p.  line.  A  more  or  less  definite  pale 
shade  from  apex  through  s.  t.^  space.  Vein  2  is  often  thoroughly  pow- 
dered with  white  through  median  space.  Internal  vein  often  white 
marked  throughout  its  course.  Secondaries  fuscous,  smoky,  paler 
toward  base.  A  distinct  discal  lunule.  Beneath,  reddish,  powdery, 
with  distinct  common  line  and  discal  spots.  Head  and  thorax  concol- 
orous with  primaries;  a  distinct  black  transverse  line  on  collar; 
patagiae  often  marked  with  black.  Thoracic  tufts  low,  but  distinct; 
abdominal  tufts  small. 

Expands  30-35  ™"» (1.20  to  1.40  inches). 

Habitat. — Canada,  Atlantic  States  to  Virginia,  west  to  Wisconsin. 

Six  specimens  are  in  the  Museum  collection;  localities  as  follows: 
Wisconsin  (Meske) ;  Orono,  Maine  (J.  B.  S.);  Schenectady,  New  York, 
July  28  (O.  V.  B.);  Albany,  New  York,  August  28  (Meske);  Adiron- 
dack Mountains  (U.  8.  N.  M.). 

Mr.  Grote  never  really  described  this  species,  but  I  have  seen  a  num- 
ber of  specimens  labelled  by  him,  one  of  them  now  in  the  Museum 
collection.  Guen^e  mentions  a  form  of  W-latinum  as  from  America, 
and  Mr.  Grote  (Buff.  Bull.,  ii,  12)  simply  gives  the  name  atlanticam 
his  list,  with  W-latinum  as  a  synonym.  In  the  check  list  of  1875  there 
are  a  few  lines  in  note  6,  which  give  none  of  the  characters,  and  there 
is  nothing  else  even  pretending  to  a  description. 

Speyer,  in  comparing  a  series  of  American  specimens  with  the  Euro- 
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pean  dissimilis,  concludes  that  they  are  identical,  but  considers  the 
American  form  sufficiently  distinct  to  be  called  discolor.  Finally,  But- 
ler (in  the  Trans.  Ent.  Soc.  Lond.,  for  1889)  unqualifiedly  makes  atlan- 
tica=dis8imilis.  I  have  not  had  an  opportunity  of  examining  the  sexual 
characters  of  the  European  form,  and  the  resemblance,  superficially, 
does  not  strike  me  as  sufficiently  marked  to  induce  me  to  follow  the 
references  made.  In  this  series  there  is  no  strong  resQmblance  in  the 
sexual  characters,  and  if  the  European  form  on  study  shows  the  same 
structure  I  should  be  ready  to  admit  their  identity.  The  insect  varies 
somewhat  One  form  is  almost  evenly  brown,  the  maculatiou,  however, 
obvious;  another  is  very  strongly  irrorate  with  white,  and  decidedly 
distinct  from  the  normal  form  while  yet  retaining  its  essential  char- 
acteristics. 

The  species  is  not  uncommon,  and  differs  from  all  the  preceding  in 
color  and  maculation.  The  black  basal  streak,  incomplete  transverse 
lines,  and  large  claviform  all  are  distinctive;  so  also  are  the  primaries 
by  their  somewhat  retreating  hind  angle.  The  genitalia  of  the  male 
are  dlHtinctive.  The  harpes  are  broad,  semichitinous,  curved,  at  tip 
formed  into  a  rather  small,  acute  hook.  From  the  superior  portion  of 
this  piece  and  near  the  tip  arises  a  moderate,  curved,  corneous  hook, 
parallel  to  but  longer  than  the  terminal  hook ;  near  the  base  arises  a 
much  stouter  and  longer  corneous  hook,  curved  in  the  opposite  direc- 
tion, so  that  the  points  of  the  two  last-mentioned  hooks  are  opposed  to 
each  other.    The  structure  is  best  shown  by  a  reference  to  the  figure. 

Mamestra  desperata,  Hp.  nov. 

Ground  color  a  somewhat  faded  red  brown,  washed  with  grayish, 
which  is  more  distinct  in  the  median  space.  Collar  with  a  prominent 
black  transverse  line.  Thoracic  and  abdominal  tuftings  distinct.  Pri- 
maries with  a  short,  very  distinct  basal  black  dash.  Basal  half  line 
geminate,  inner  line  black,  outer  brown,  included  space  gray.  T.  a. 
line  geminate,  distinct,  more  strongly  marked  on  costa,  only  a  little 
oblique  outwardly  and  but  little  outcurved  between  the  veins.  T.  p. 
line  geminate,  included  space  gray,  defining  lines  not  well  marked,  the 
inner  brown  and  lunulate.  As  a  whole,  well  outcurved  over  the  cell 
and  obliquely  inward  beneath,  nearly  parallel  to  outer  margin.  S.  t. 
line  narrow  yellowish  white,  obsolete  on  costa,  but  very  distinct  theuce ; 
a  prominent  W  mark  on  veins  3  and  4.  The  line  is  preceded  by  rusty 
brown  scales,  forming  an  obvious  shade  in  the  submedian  interspace* 
A  series  of  brown  terminal  luuules,  fringes  cut  with  yellowish  on  the 
veins.  A  distinct  red  brown  median  shade  outwardly  oblique  between 
the  ordinary  spots,  inwardly  angulate  on  vein  2.  Claviform  concolor- 
ous,  small,  outlined  by  black  scales.  Orbicular  irregularly  oval,  out- 
lined by  black  scales,  annulate  with  gray,  otherwise  concolorous.  Reni- 
form  large,  upright,  kidney-shaped,  black  ringed,  outwardly  shaded 
with  yellowish.    Secondaries  smoky  fuscous  with  darker  discal  spot 
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and  pale  fringes*    Beneath,  reddish,  powdery,  primaries  smoky  on  disc, 
with  an  evident  onter  line  and  discal  spot  on  all  wings. 

Expands  37"™  (1.60  inches). 

Habitat. — New  Hampshire,  Maine,  Sierra  Nevada,  California. 

Three  specimens  are  in  the  Museum  collection:  Maine  (J.  B.  S.); 
Nevada  Ooanty,  Oalifomia,  red  number  341  (through  C.  Y.  B.).  Hr. 
Edwards  has  the  species  from  Sierra  Nevada.  - 

Long  ago  Mr.  Thaxter  gave  me  a  specimen  of  this  species  named 
dimmockij  the  determination,  as  I  understood,  by  Mr.  Grote.  I  have 
so  named  it  in  the  collection  of  the  IT.  S.  National  Mnsenm,  in  Mr.  Ed- 
wards's collection,  and  perhaps  in  others.  In  comparing  specimens  with 
the  original  description  I  find  that  it  does  not  agree  at  all.  Dimmocki 
is  compared  with  subjunctaj  and  it  is  expressly  stated  that  the  8.  t  line 
is  straight  and  that  there  is  no  W  mark. 

The  present  species  is  allied  to  atlantica  in  appearance,  but  is  macfa 
more  even  in  color,  the  black  basal  dash  being  the  only  decided  mark- 
ing. 

In  the  sexual  characters  of  the  male  the  species  is  unique.  Tbe 
harpes  are  broad,  somewhat  curved,  the  tip  superiorly  prolonged  in  a 
finger-like  process.  The  clasper  is  a  broad,  flat  process,  rounded  at  tip 
from  the  middle  of  the  harpe. 

The  species  is  not  common  and  is  apparently  a  northern  or  mountain 
form.  It  should  not  be  difficult  of  recognition  from  its  resemblance  to 
atlantica. 

MameBtra  canadensis  Smith. 

1837.  Smith,  Proc.  U.  S.  Nat.  Mas.,  x,  464  ;  Mameatra. 

Dull  sordid  fuscous  brown ;  a  pale,  more  yellowish  red  shade  at  base 
superiorly,  in  median  space  beyond  claviform,  and  from  the  reniform 
outward.  Transverse  lines  evident,  geminate.  Basal  line  obscured  by 
the  pale  shade,  which  is  inferiorly  limited  by  a  fine  black  longitudinal 
line.  T.  a.  line  lunate,  the  included  space  marked  with  white  scales. 
T.  p.  line  sinuate,  parallel  to  the  very  oblique  outer  margin ;  not  very 
distinctly  marked.  S.  t.  line  narrow,  white,  interrupted,  the  W  mark 
prominent  An  irregular  dusky  shade  and  spots  mark  both  sides  of 
the  line.  Claviform  concolorous,  large,  broad,  extending  almost  across 
the  median  space.  Orbicular  oblique,  ovate,  black  ringed,  paler  tban 
the  ground  color.  Beniform  very  large,  outwardly  indefinite,  and 
invaded  by  a  pale  shade  which  extends  toward  and  is  lost  in  the  ground 
color  before  it  reaches  the  apex.  The  head  and  collar  inferiorly  are 
pale ;  collar  superiorly  and  thorax  of  ground  color  of  primaries.  Second- 
aries  dirty  gray.    Beneath,  obscure  fuscous  gray,  powdery. 

Expands  37°™  (1.48  inches). 

Habitat. — New  Brunswick. 

I  have  seen  only  a  single  male  specimen,  in  rather  poor  condition, 
from  Mr.  Thaxter's  collection.    It  is  like  subjuncta  in  wing  form,  and 
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similar  to  it  also  in  maculation,  bat  still  more  like  the  description  of 
nevadcB,  with  which  it  can  hardly  be  identical.  In  genital  strnctnre  it 
is  like  atlantica.  The  harpes  are  modified  toward  tip  into  a  carved 
hook,  longer  than  in  atlantica  bat  of  the  same  shape ;  three  smaller 
comeons  hooks  of  various  shapes  arise  from  the  inner  face  of  the  harpe, 
that  nearest  base  the  longest. 

Mamestra  nevadas  Grt. 
1876.   Grt.,  Baff.  Ball.,  in,  84 ;  Mamestra, 

<*  9 .  Smaller  than  lubens;  between  this  species  and  subjuncta.  Dark 
blackish  brown,  shaded  with  light  red-brown,  or  leather  brown  at  base 
above  the  basal  dash  and  beyond  the  reniform,  and  again  below  vein 
2  over  sabterminal  space.  Claviform  small,  concoloroas;  orbicnlar 
pale,  small ;  reniform  large,  shaded  outwardly  with  light  brown.  Me- 
dian lines  as  usual;  subterminal  near  the  margin,  distinct,  white,  with 
prominent  W  mark.  Hind  wings  blackish  fuscous  without  marks. 
Beneath,  concolorous  blackish  fuscous  with  dot  on  secondaries.  Thorax 
blackish,  tufted.    Eyes  hairy .^ 

"  Expanse  36™°>.  No.  4582,  Mr.  Hy.  Edwards,  Sierra  Nevada,  Cali- 
fornia." 

In  Mr.  Edwards's  collection  is  an  imperfect  specimen  with  this  name, 
and  agreeing,  so  far  as  the  maculation  is  traceable,  with  the  above  de- 
scription. The  specimen,  however,  has  naked  eyes,  and  is  an  Hadena 
allied  to  curvata.  The  insect  was  so  determined  by  Mr.  Grote;  but 
as  it  is  not  good  enough  to  compare  with  all  the  details  of  the  descrip- 
tion, it  is  retained  here  as  unknown.  Mr.  Butler  (in  the  Trans.  Ent.  Soc. 
Lend.,  for  1889,  p.  385)  refers  this  species  to  thalassina  Hbn. ;  but  as 
the  reference  is  not  accompanied  by  a  critical  comparison  of  the  spe- 
cies, I  prefer  not  to  accept  it  at  present.  It  may  be  worthy  of  note  that 
Speyer  (in  Stett.  Ent.  Zeit.  36, 140)  speaks  of  a  specimen  supposed  to 
be  American,  but  without  definite  locality,  expanding  36  millimetres, 
and  differing  only  in  minor  details  from  the  European  thalaasina. 

Mamestra  subjiinota  6,  and  R. 

1868.  Grt.  and  Bob.,  Trans.  Am.  Ent.  Soc,  ii,  198,  PI.  3,  f.  71 ;  Hadena. 
1873.  Riley,  Ist  Rept.  Ins.  Mo.,  84,  PI.  i,  ff.  14-17 ;  Hadena, 

1873.  Grt.,  BnflF.  Bull.,  1,28-2;  Mamestra, 

1874.  Grt.,  Buff.  Boll.,  ii,  12;  Mamestra. 

1875.  Speyer,  Stett.  Ent.  Zeit.,  xxxvi,  138;  Mamestra, 

Dark  fuscous  brown  ;  a  reddish  shade  above  basal  black  streak  and 
beyond  reniform.  T.  a.  line  complete,  geminate,  narrow,  lunate.  T.  p. 
line  faintly  geminate,  obsolete  superiorly,  strongly  incurved  below 
reniform,  not  much  more,  however,  than  the  incurve  of  outer  margin. 
8.  t.  line  distinct,  with  prominent  W-mark,  the  angles  marked  by 
black  points.  A  row  of  termiual  lunules.  A  black  basal  streak,  not 
attaining  t.  a.  line.    Basal  Hue  indicated  on  costa.    Claviform  large, 
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ooDColoroas,  oatlioed  iu  black,  the  line  forming  its  inferior  margin 
prolonged  across  the  median  space  and  connecting  the  mediao  )ss&l 
Urbicnlar  roand,  moderate  in  size,  reddish,  black  margined.  Beni* 
form  kidney-shaped,  also  narrowly  bordered  with  black;  a  rnfom 
suffusion  and  central  dasky  shade.  Secondaries  fuscons,  basally  palec 
Beneath,  powdery,  with  common  outer  line  anddiscal  dot;  primariei 
shaded  with  reddish.  Head  and  thorax  like  primaries,  collar  vith  % 
black  line. 

Expands  3S-42"»»>  (1.52  to  1,68  inches). 

Habitat. — ^Canada,  Eastern  and  Middle  States,  Ohio,  Minnesott) 
Nebraska. 

Six  specimens  in  the  Museum  series,  others  in  the  duplicate  colle^ 
tions.  The  localities  are:  Albany,  New  York,  June  2  (Meske);  (M^ 
West  Point,  Nebraska,  June  (U.  S.  N.  M.  Coll.). 

Distinct  from  all  others  by  the  uniform  coloration,  combined  withtkl 
obvious  transverse  mark  between  median   lines.    The  genitalia  an 
essentially  as  iu  liquida.    The  harpes  are  angulate,  the  angle  inferioi| 
prominent,  tip  strongly  dilated,  rounded,  inwardly  spinulose.    Clasp 
consisting  of  two  small  curved  hooks,  one  of  them  with  dilated  tip. 

Speyer  thinks  that  (iuen^e  had  this  species  before  him  when 
referred  to  W-latinum  as  American,  and  professes  himself  unable 
understand  what  Grote's  atlantica  represents.    I  think  Speyer  \a  rijj 
in  supi)08ing  that  Gueu^e  had  subjuncta  before  him,  and  as  atlantk 
has  not  been  sanctioned  by  a  proper  description  it  should,  strictly, 
cited  as  a  synonym  to  this  species.     But  as  the  species  have 
well  known  under  the  Grotean  terms  it  would  only  introduce  com 
were  they  changed  now. 

Mamestra  grandis  Boisd. 

1840.  Boi^d.,  Geu.  et  Ind'.  Metb,  120,  No.  950;  Hadena, 

1841.  Guen.,  Noct.  lud.  Meth.,  244  ;  Hadena. 
1852.  Gueu.,  Sp.  Geu.  Noct.,  ii,  105;  Hadena, 
1857.  Wlk.,  C.  B.  Mus.,  Lep.  Het.  xi.578;  Hadena. 
1857.  Led.,  Noct.  Eur.,  90  ;  Mameslra. 
1883.  Thaxter,Papilio  111,17;  Mamesfra. 

libera  Wlk. 
1856.  Wlk.,  C.  B.  Mu!j.,  Lep.  Het.,  ix,  179;  Xylopharia. 
1^82.  Grt.,  111.  Essay,  44  ;  pr.  syn. 

Fuscous,  somewhat  reddish  brown;  somewhat  irrorate  with  blai 
gray;  a  distinct  bluish-white  shade  through  s.  t.  space,  the  outer miA 
gin  of  which  is  rigidly  oblique;  inwardly  it  shades  to  the  t.  p. lii 
Transverse  lines  usually  completely  traceable,  indistinctly  gemiDaO^ 
the  included  space  pale.    T.  a.  line  outwardly  scalloped  between  th 
veins.    T.p.  lineluuulate,  about  parallel  with  the  outer  margin.    A  basi 
dark  streak,  above  which  the  space  to  costa  is  somewhat  paler.     Mediall 
space  often  with  a  reddish  cast ;  usually  the  internal  margiu  somevhn 
irrorate  with  bluish  gray.    Claviform  absorbed  in  a  brownish-black] 
streak  which  connects  the  transverse  lines.    Orbicular  rather  large^! 


ieUvjk 
beecM* 
ODfosioil 


Digiti 


ized  by  Google 


^^ii9i!''0  PROCEEDINGS   OP  THE   NATIONAL   MUSEUM.  225 

roand,  somewhat  paler  than  groand  color^  defined  by  a  narrow  black 
line.  Reniform  large,  normal  in  shape,  paler  than  orbicular,  but  with 
a  fuscous  median  shade.  S.  t.  line  very  distinct,  yellowish,  with  promi- 
nent Wmark,  inwardly  shaded  with  umber  brown  and  small  black 
spots  to  the  pale  shade,  outwardly  irregularly  shaded  with  black  and 
browD.  Secondaries  sordid  smoky  fuscous.  Beneath,  with  a  reddish 
shade,  powdery,  with  dusky  transverse  lines  and  discal  spot.  Head 
and  thorax  concolorous  with  primaries,  tuftings  distinct.  Abdomen  con- 
colorous  with  secondaries,  with  distinct  dorsal  tutlings. 

Expands  38-42  ™  (1.62  to  1.68  inches). 

Habitat. — Greenland,  Lapland,  Canada,  Maine  to  Pennsylvania, 
west  to  Illinois,  Wisconsin,  Minnesota. 

Six  specimens  are  in  the  Museum  series ;  localities  as  follows :  Wis- 
consin (Meske);  New  Hampshire  (J.  B.  S.);  Illinois,  October  29  (G. 
V.  R.). 

The  Arctic  localities  are  given  by  Walker,  who,  fide  Grote,  rede- 
scribed  the  species,  giving  New  York  as  the  locality.  Boisduval 
described  the  species  as  European ;  but  Guen^e  declares  this  an  error, 
and  says  the  specimen  is  really  American. 

In  all  habital  features  this  species  is  a  close  ally  of  subjunctaj  than 
which  it  is  larger,  and  from  which  it  differs  in  the  pale  s.  t.  shade  which 
lorms  a  prominent  feature  in  the  appearance  of  the  insect. 

The  genitalia  also  clearly  resemble  those  of  suljunotaj  but  the  clasper 
IB  small,  single  and  aoute. 

Mr.  Thaxter  has  bred  the  larva  on  burdock. 

Mamestra  invalida,  sp.  nov. 

Dark  ashen  gray,  all  the  lines  distinct.  Head  darker,  more  smoky. 
Collar  with  a  distinct  black  median  line.  Patagise  with  a  somewhat 
indefinite  black  snbmarginal  line.  Abdominal  tufts  prominent.  Basal 
half  line  geminate,  distinct,  included  space  strongly  white  powdered. 
T.  a.  line  distinct,  geminate^  inner  line  faint;  outer  line  distinct,  blacky 
OQtcnrved  between  the  veins,  as  a  whole  a  little  outwardly  oblique. 
T.  p. line  geminate;  outerline  vague,  diffuse;  inner  line  distinct,  black, 
lunulate,  outcurved  over  reniform  and  strongly  incurved  below,  nar- 
rowing the  median  space.  S.  t.  line  white,  distinct,  irregular,  with  a 
well-defined  W-mark  on  veins  3  and  4.  A  blackish  cloud  precedes 
and  follows  the  line  in  the  submedian  interspace  and  follows  it  on  vein 
5.  A  row  of  black  terminal  lunules.  Fringes  dark,  cut  with  white  on 
the  veins.  A  dusky  cloud  through  the  basal  space.  A  distinct  median 
shade  line  between  the  ordinary  spots,  then  close  to  the  t.  p.  line,  reach- 
ing the  inner  margin  at  almost  the  same  point.  S.  t.  space  grayish 
white  powdered,  decidedly  yet  not  prominently  paler  than  the  remain- 
der of  the  wing,  more  dusky  on  costa,  veins  marked  with  blackish. 
Clavitbrm  small,  black  margined,  pale  powdered,  a  black  line  from  its 
outer  extremity  extending  to  the  t.  p.  line.  Orbicular  rather  small^ 
Proc.  N.  M.  91 15  ^ y^^^^  ^  ^^^^^^ 
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roaud  or  oval,  coDColorous,  ringed  with  whitish.  Beniform  large,  kiji> 
neyshaped,  pale  ringed  and  with  a  paler  central  lannle,  else  ooDeolor- 
ous.  Secondaries  nniform  smoky  fascons,  with  an  evident  darker  diseal 
lanale;  the  veins  also  darker.  Beneath,  gray,  powdery,  both  wiogi 
with  a  black  extra  discal  line  and  discal  spot. 

Expands  44°*°*  (1.76  inches). 

Habitat. — Sierra  Nevada,  California ;  Placer  Coanty,  Cahform 

In  the  Museam  collection  are  three  female  specimens  marked  Jou^ 
Placer  County,  California  (through  C.  V.  K),  red  number  308. 

From  Mr.  Edwards  I  have  specimens  marked  Sierra  Nevada,  also il 
females. 

The  species  has  somewhat  the  habitus  of  lubenSj  and  much  of  its  g» 
eral  style  of  maculation.  The  distinct  white  s.  t.  line  with  the  pro* 
nent  Wmark  affords  an  easy  distinctive  character, 

Mamestra  trifolii  Rott. 

1776.  Rott.,  Naturf.,  ix,  131 ;  Xoctua. 

ohenopodii  Fabr. 
1787.  Fabr.,  Mant.  Ins.,  ii,  146 ;  Noeiua. 
1791.  Oliv.,  EDcycl.  Meth.,  viii,  303;  Soctua. 
1793.  Fabr.,  Ent.  Syat.  iii,  2,  68;  Xoctua. 
1793.  Grael.,  ed.  xiir,  Linu.  Syst.  Nat.,  2542;  Xoctua, 
1616.  Hubn.,  Verzeichniss,  219;  Diataraxia. 
1852.  Gn.,  Sp.  Gen.  Noct ,  ii,  97 ;  Hadena, 
1857.  Wlk.,  C.  B.  Mas.,  Lep.  Het.  xi,  570;  Hadtna, 
1881.  French,  Can.  Ent ,  xiii,  23,  larva  on  Chenopodium, 
1881.  Coq.,  Papilio  I,  7;  Mameatra. 

albifusa  Wlk. 
1857.  Wlk.,  C.  B.  Mu8.,  Lep.  Het.  xii,  753 ;  Radena. 
1873.  Grt.,  Buff.  Bull.,  i,  104  ;  Mamestra. 
1875.  Speyer,  Stett.,  Ent.  Zeit.,  xxxvi,  202  ;  pr.  8yn. 
1881.  Grt.,  Can.  Ent.,  xiii,  128;  pr.  syn. 

oregonica  Grt. 
1881.  Grt.,  Can.  Ent.,  xiii,  230;  Mamestra. 

major  Speyer. 
1875.  Speyer,  Stett.  Ent.  Zeit.,  xxxvi,  138;  Mamtitra. 
1881.  Grt.,  Can.  Ent.,  xiii,  128;  Mamesfra. 

Pale  to  fusco-luteous;  color  even  or  irrorate.  Transverse  lines 
tinct,  geminate.  T.  a.  line  with  an  even  outward  curve,  but  little  Ini 
between  veins.  T.  p.  line  finely  lunate,  slightly  sinuate;  more  apri| 
than  outer  margin.  S.  t.  line  distiuctj  pale,  irregular,  strongly  aDgoli 
at  inception  over  the  somewhat  paler  apical  spot,  and  with  the  m 
W  mark  distinct.  Basal  line  geminate,  distinct.  Claviform  ratki 
variable  in  size,  usually  short  and  rather  broad,  powdered  with  blM 
always  distinct.  Orbicular  moderate,  round,  concolorous  or  slight 
paler,  black-margined.  Reniform  large,  distinctly  outlined,  dosl; 
infeiiorl'y  darker.  S.  t.  line  preceded  by  more  or  less  evident  bl; 
sagittate  dashes.  A  row  of  black  terminal  lunules.  Antennae  of 
moderately  ciliated.     Secondaries  fuscous  or  yellowish,  with  darfcl 
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OQter  borders  and  pale  friDges.  Beneath,  powdery,  markings  of  sec- 
ondaries more  or  less  distinctly  reproduced.  A  variably  distinct  enter 
line  and  discal  spots.    Head  and  thorax  concolorons  with  primaries. 

Expands  30  to  37™°>  (1.20  to  1.48  inches). 

Habitat. — Europe  and  North  America. 

The  Museum  series  contains  twelve  specimens,  and  others  are  among 
thedaplicates.  The  localities  are:  Albany,  New  York,  May  18^  June  16, 
August  9, 12  (Meske,0.  Y.  B.) ;  Boston,  Massachusetts  (J.  B.  S.);  District 
of  Columbia,  May  22;  Central  Missouri,  May  18,  June  2  and  30  (C.  V. 
B.);  Denver,  Colorado,  Bruce  (Coll.  U.  8.  N.  M.);  New  Jersey,  Iowa, 
northern  Illinois,  Arizona. 

A  widely  distributed  and  very  common  species,  which  is  readily  rec- 
ognized by  the  large  reniform,  which  isinferiorly  dslrkish,  as  well  as  by 
the  usually  gray  luteous  color  of  primaries.  It  can  not  be  confused  with 
any  other  of  the  species  with  prominent  W-mark  to  s.  t.  line. 

The  type  form  is  rather  pale  luteous,  very  strongly  frosted  or  powdered 
with  gray ;  the  maculation  is  all  present,  but  is  obscure  and  not  con- 
trasting.   This  is  the  common  eastern  form. 

Marmorosa  is  applied  to  an  even  luteous  form  with  very  distinct  macu- 
lation, the  black  dashes  preceding  s.  t.  line  being  especially  prominent. 
It  is  a  European  form  and  occurs  again  in  Arizona.  I  have  not  seen  it 
from  any  eastern  locality. 

Oregonica  is  densely  powdered  with  fuscous,  the  markings  hardly  re- 
lieved; secondaries  distinctly  yellow  tinged.  This  is  from  Mt.  Hood 
and  may  be  like  microdon  Gn.,  which  Staudinger  cites  as  an  aberratic 
variety  from  the  Alps  and  (?)  Labrador,  and  of  which  he  says  '^  multo 
obscurior." 

The  genitalia  of  the  male  are  very  strongly  marked.  The  harpes  are 
membranous,  broad  at  base,  suddenly  and  strongly  constricted  into  a 
narrow,  short,  curved  neck,  which  dilates  at  tip  into  a  rounded,  con- 
cave lappet,  fringed  inwardly  with  a  row  of  spinules.  The  clasper  is 
very  stout,  chitinous,  and  of  an  almost  indescribable  form.  A  reference 
to  the  figure  must  serve  in  lieu  of  words. 

This  insect  is  of  economic  importance  and  the  life  history  has  been 
written  in  economic  publications  by  Dr.  Riley  and  others.  I  have  not 
included  these  economic  references,  nor  have  1  made  any  attempts  at 
giving  the  European  bibliography. 

Group  VINDEBAIALIS. 

The  species  here  associated  agree  in  color  and  general  habitus  only, 
and  the  group  is  easily  characterized  as  consisting  of  rather  large  reil 
or  blackish-brown  species  which  do  not  by  structural  peculiarities 
belong  to  other  groups. 

They  are  all  rather  robust  in  build,  with  moderately  large  wings, 
rather  roughly  clothed  and  indistinctly  tufted  thorax,  and  more  or  less 
incomplete  maculation.    The  species  are  easily  distinguished. 
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\J~scripta  is  darkest,  blackish  brown  in  color,  the  reniform  inferiorty 
oatlined  in  white,  forming  a  distinct  U. 

Rosea  is  the  only  specie:)  in  which  all  the  lines  are  present;  they  are 
siDgle,  darker  brown  than  ground  color,  and  the  ordinary  spots  are 
coucoloroas.    The  thorax  is  deeper  red  brown  and  like  the  following* 

CongermatUL  lacks  the  transverse  lines,  bat  has  the  s.  t.  line  indicated 
by  white  .scales,  and  the  ordinary  spots,  though  not  defined,  yet  well 
marked  by  white  patchy  spots. 

Vindemialis  is  almost  immaculate  rather  dark  red-brown,  a  few  white 
scales  barely  indicating  the  ordinary  lines  and  spots.  Practically  the 
wings  may  be  said  to  be  immaculate. 

Picta  is  an  aberrant  species,  and  almost  entitled  to  form  a  separate 
group.  The  wings  are  more  pointed  and  narrower  than  in  any  of  the 
preceding.  The  primaries  are  carmine  shaded,  and  the  secondaries 
are  white.  The  transverse  maculation  is  wanting  and  the  ordinary 
spots  are  large  and  very  irregular,  powdery  and  not  distinctly  outlined. 
The  genitalia  are  also  very  different  from  any  of  the  preceding. 

In  tabular  form  the  species  may  be  separated  as  follows : 

Apices  of  primaries  reotaoj^ular ;  seoondaries  dusky. 
Blackish  brown,  all  the  maoalatioa  obsolete,  reniform  inferiorly  white  lined. 

U-«CIUPT1 

Reddish  or  red- brown. 
Transverse  lines  darker  brown,  distinct,  single.    Ordinary  spotscou  coloroos, 

outlined  in  dark  brown ROdXi 

Transverse  lines  obsolete. 
Ordinary  spots  and  usually  8.  t.  line  indicated  by  pale  blotches  or  scales. 

CONGBRMA5A 

Maculation  all  obsolete vikdkmialis 

Apices  of  primaries  produced  ;  secondaries  white. 
Crimson   brown  red;  maculation  obsolete;  ordinary  spots  indistinctly  marked, 
paler,  reniform  Irregular picta 

Maznestra  u-soripta,  ap.  uov. 
■«..      " 

Head  and  thorax  dark  blackish  brown,  powdery.  Primaries  a  very 
slight  shade  paler,  powdered  by  a  few  whitish  scales  along  costal  and 
inner  margin.  Veins  black  marked,  with  occasional  white  scales  inter- 
mixed, the  fringes  cut  with  white,  opposite.  All  the  transverse  macula- 
tlon  obsolete,  except  for  a  black  terminal  line  followed  by  a  yellowish 
Hue  at  base  of  fringes.  Orbicular  wauting.  Keniform  concoloroos,  the 
lower  edge  white  marked,  forming  an  irregular  U  or  V.  Sometimes  a 
few  white  scales  indicate  the  upper  portions  of  the  spot,  but  as  a  rale 
the  upper  part  is  entirely  unmarked.  Secondaries  smoky  brown  with 
a  small  darker  discallunule,  and  a  dark  followed  by  a  pale  terminal  line. 
Beneath,  pale,  powdered  with  black.  A  dusky  outer  line  and  a  dis- 
tinct discal  lunule  on  all  wings. 

Expands  39-41™™  (1.56  to  1.64  inches). 

Habitat. — Sierra  Nevada,  California;  Nevada  County,  California. 

I  have  received  this  from  Mr.  Edwards,  and  there  are  two  female 
specimens  in  the  National  Museum  (through   C.  V^^.),  which  bear 
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the  red  namber  3^,  indicative  of  a  biological  note  in  Dr.  Riley's  pos- 
session. 

The  species  is  robust  in  habitus,  and  utterly  unlike  anything  else 
known  to  me  in  this  genus.    Altogether  there  are  four  specimens  in 
the  Museum  collection,  my  types  being  also  deposited  there.    The 
sexual  characters  of  the  male  are  distinctive,  yet  show  a   decided - 
resemblance  tovindemialis^diffeTing  obviously  in  the  shape  of  the  clasper. 

MazneBtra  rosea  Harv. 
1874.    Harvey,  Bnff.  Boll  ii,  119 ;  Mam€9tra, 

Eeddisli  testaceous,  powdery,  rather  evenly  colored  to  s.  t.  space, 
which  ontwardly  becomes  deep  red  brown,  and  by  its  contrast  with  the 
evenly  ferruginous  terminal  space  marks  the  course  of  the  very 
irregular  s.  t.  line.  Transverse  lines  single,  brown.  Basal  line  distinct. 
T.  a.  line  outwardly  oblique  and  irregularly  curved  and  sinuate.  T.  p. 
line  crenulate,  about  parallel  with  the  outer  margin.  An  angulated 
brown  shade  through  the  outer  portion  of  median  space.  Ordinary 
spots  brown  ringed;  orbicular  small,  round,  coucolorous;  reniform 
upright,  inferiorly  marked  with  blackish. .  Claviform  brown  margined, 
else  concolorous.  Secondaries  pale,  with  a  faint  yellowish  red  tinge, 
more  reddish  fuscous  outwardly,  fringes  pale.  Beneath,  pale,  with  car- 
mine powderings  outwardly.  A  common  outer  line  and  distinct  brown 
discal  lunules.  Head,  thorax,  and  basal  tuft  of  abdomen  deep  red- 
brown.  Abdomen  concolorous  with  primaries.  Beneath,  vestiture 
with  a  carmine  tinge. 

Expands  4(M3"»  (1.60  to  1.72  inches). 

Habitat.— Canada,  Eastern  and  Middle  States. 

Six  specimens  are  in  the  collection,  others  in  the  duplicate  series; 
localities  as  follows:  Center,  New  York,  May  12  and  14  {C.  V.  R.); 
same  locality,  May  24  (Meske);  Maine  (C.  V.  R.);  New  Hampshire  (J. 
B.  S.). 

Easily  recognized  by  the  color  and  distinct,  simple  maculation.  The 
harpes  are  broad  at  base,  constricted  and  angulated  near  tip,  where  it 
is  again  enlarged  into  a  circular  concave  lappet,  fringed  at  inner  side 
with  spinules.  The  clasper  consists  of  a  slightly  emarginate,  broad, 
corneous  process,  produced  superiorly  into  a  long  curved  hook.  The 
insect  is  rather  northern  in  habitat  and  is  not  common. 

Mamestra  congermana  Morr. 

1874.  Morr.,  Can.  Ent.,  vi,  106;  Hadena,  » 

1878.  Grt.,  Bull.  U.  S.  Geol.  Snrv.,  iv,  187 ;  Mamtetra. 
1880.  Grt.,  Bull.  Bkln.  Ent.  Soc,  in,  39 ;  Mamestra, 

Tellowish  red  brown,  oft^n  with  a  carmine  tinge.  Transverse  lines 
obsolete  or  faintly  indicated  by  small  white  venular  dots.  S.  t.  line 
more  completely  indicated  by  a  narrow,  irregular,  interrupted  testa- 
ceous  shade.  Ordinary  spots  white  marked.  Orbicular  small,  round; 
reniform  large,  white,  with  brownish  central  lines.    Secondaries  pale 
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yellow  f ascoas,  outwardly  darker,  f i  inges  with  a  carmine  tinge.  Beneatli, 
pale  yellow  fuscons  with  dense  carmine  powderings  toward  costal  and 
outer  margins.  Head,  thorax,  and  basal  tuft  of  abdomen  concoloroas 
with  primaries.    Abdomen  like  secondaries,  often  with  a  carmine  tinge. 

Expands  33-38»»«»  (1.32  to  1.52  inches). 

Habitat. — Northern,  Eastern,  and  Middle  States;  Colorado. 

Six  specimens  are  in  the  Museum  collection  :  New  York  (J.  B.  S.); 
Center,  New  York,  May  15,26  (Meske);  Colorado,  from  Bruce.  The 
Colorado  examples  are  paler  in  ground  color,  more  as  if  a  film  of  white 
underlaid  the  normal  tinting.  The  species  is  easily  recognized  by  the 
characters  given.  The  harpes  of  male  are  uarrow^ed  and  angulate  near 
tip,  where  they  are,  as  usual,  broadly  dilated  and  spinulated.  There 
seems  no  distinct  clasper,  though  there  is  a  slight  projecting  angle  of 
the  harpe,  which  might  serve  as  such. 

This  species  is  also  quite  uncommon  in  collections. 

Mamestra  vindemialis  Gu. 

1852.  Gn.,  Sp.  Gen.  Noct.,  i,  344  ;  Ceramica 

1857.  Wlk.,  C.  B.  Mu8.,  Lep.  Uet.,  x,  417;  Ceramioa. 

1875.  Grt.,Proo.  Ac.  Nat.  Sci.,  418;  Mamestra. 

rubefacta  Morr. 
1874.  Morr.,  Cau.  Ent.,  vi,  251 ;  Ceramica. 
1880.  Grt.,  Cau.  Eut.,  xii,  1>5 ;  pr.  syn. 
18^1.  Grt.,  Can.  Ent.,  xiii,  128  ;  pr.  syn. 

Dark  red-brown,  with  a  more  or  less  distinct  carmine  tinge.  The 
veins  slightly  darker,  with  sparse  white  powderings.  Transverse  lines 
marked  by  venular  whitish  dots.  S.  t.  line  marked  on  costa  only  by 
white  powderings.  Ordinary  spots  small,  dusky,  indefinite,  with  a  few 
white  scales.  Secondaries  pale  yellow  fuscous  with  darker  outer  margin. 
Beneath,  powdered  with  carmine  toward  outer  and  costal  margins. 
Head  and  thorax  concolorous  with  primaries,  abdomen  with  secondaries. 

Expands  37-40°^"^  (1.48  to  1.60  inches). 

Habitat.— Canada,  Eastern  and  Middle  States,  Florida. 

Four  specimens  are  in  the  collection :  New  York  (J.  B.  S.) ;  Center, 
New  York,  May  14  and  2i  (Meske). 

The  Florida  record  is  by  Guen6e.  I  have  not  seen  southern  speci- 
mens myself. 

The  species  is  easily  recognized  by  the  uniform  deep  red-brown  color, 
with  all  the  maculation  subobsolete  and  indicated  in  the  most  incom- 
plete manner.  In  this  and  all  the  preceding  species  of  the  group,  the 
abdomen  is  laterally  tufted  and  there  is  an  agreement  in  stout  fascies. 

The  male  has  harpes  much  as  in  congermana^  but  the  inner  margin  of 
tip  is  more  drawn  out.  The  superior  margin  is  somewhat  rolled,  thick- 
ened, and  produced  into  a  curved  hook. 
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Mamestra  picta  Harr. 

1847.  Harris,  Rept.  Ins.  Mass.,  329  ;  Mamesfra.; 

1S62.  Harris,  lojurioas  losects,  Flint  ed.,  45*2;  Mamestra, 

1S70.  Riley,  2  Rept.  Ins.  Mo.,  112,  f.  82 ;  Mamestra. 

1872.  Lintner,  Ent.  Cont,  iii,  137  ;  Mamestra. 

1882.  Grt.,  Papilio,  ii,  99 ;  Mamestra. 

exusta  Gn. 
1852.  Gn.,  Sp.  Gen.  Noct.,  i,  344;  Ceramica. 
1857.  Wlk.,  C.  B.  Mas.,  Lep.  Het.,  x,  417  ;  Ceramica. 
1874.  Grt.,  Buflf.  Ball.,  ii,  22;  pr.  syn. 

contraria  Wlk. 
1856.  Wlk.,  C.  B.  Mu8.,  Lep.  Het.,  ix,  78;  Mythimna. 
1868.  Grt.  and  Rob.,  Trans.  Am.  Ent.  Soc,  ii,  77;  pr.  syn. 
1882.  Grt.,  111.  Essay,  41 ;  pr.  syn. 

Deep  red-brown  toward  costal  region,  with  a  carmine  tinge.  Trans- 
verse lines  obsolete.  S.  t.  line  imperfectly  indicated  by  yellowish  scales, 
most  strongly  marked  near  hind  angle.  Clavifonn  imperfectly  marked 
by  yellowish  scales.  Orbicular  rather  small,  rounded,  with  annnlus 
composed  of  yellow  scales.  Reniform  large,  irregular,  variable,  usually 
with  the  inferior  angle  produced  inwardly,  and  irrorate  with  reddish 
scales.  Secondaries  white,  outer  margin  slightly  powdery,  a  brownish 
red  terminal  line.  Beneath,  pale,  with  margins  strongly  powdered  with 
carmine.  Head  and  thorax  concolorous  with  primaries. 
Expands  35-45«»"  (1.40  to  1.70  inches). 

Habitat. — Canada  to  Virginia,  west  to  Nebraska,  Wisconsin. 
Six  specimens  are  In  the  study  collection,  others  in  the  duplicate 
series.    The  localities  are :   New  York,  August  29  (J.  B.  S.) ;   Evans 
Center,  New  Jersey,  July,  A.  R.  Grote,  collector  (0.  V.  R.) ;  Maine 
(0.  V.  R.). 

The  species  is  sometimes  common  and  of  economic  importance,  and 
its  bibliography  in  economic  literature  is  given  by  Heury  Edwards  in 
Bulletin  35  of  the  U.  S.  National  Museum. 

The  primaries  are  narrower  and  the  apices  more  acute  than  in  any 
other  species  in  this  group,  and  the  white  secondaries  are  also  distinct- 
ive. The  sexual  characters  of  the  male  are  peculiar.  The  harpes  are 
corneous,  broad,  drawn  out  to  an  acute  point,  and  furnished  with  a 
small  pad  which  is  densely  pubescent.  Inferiorly,  near  the  tip,  is  an 
obtuse  and  then  an  acute  dentiform  process,  while  near  the  base  there 
is  a  strongly  curved,  oval,  hoop-like  process.  The  figure  on  plate  will 
be  the  best  explanation  of  the  description. 

Mamestra  u-albom  On. 

1852.  Gn.,  Sp.  Gea.  Noct.,  i,  345;  Ceramica. 

1857.  Wlk.,  C.  B.  Mu8.,  Lep.  Het.,  x,  417;  Ceramica  V-album 

1874.  Grt.,  Baff.  Ball.,il,  22;  Ceramica  W-album. 

35  millimetres.    Primaries  of  a  violet  gray,  with  the  disc  and  ter- 
minal space  a  deep  wine-brown,  and  the  reniform  spot  neatly  cut 
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inferiorly  with  pare  white  filled  with  gray  above;  orbicular  redaeedto 
a  white  point.  T.  a.  line  distinct,  strongly  sinaate.  T.  p.  line  lost  in 
the  brown,  except  inferiorly,  where  it  forms  an  angle  well  marked  on 
the  sabmedian  vein.  S.  t.  line  distingaished  solely  by  the  difference 
in  tints.  Secondaries  of  a  deep  gray,  with  the  fringe  pale  rosy. 
Beneath,  glossy,  shining,  of  a  pale  carneous  gray  with  traces  of  a  line, 
bat  without  discal  spot.    Thorax  dee}>er  in  color. 

Habitat. — Florida  (Doubleday). 

The  above  is  a  free  translation  of  Guen^e's  description,  which  I  can 
not  at  present  appl}'  with  any  certainty.  The  curious  change  of  name, 
entirely  destroying  the  meaning  the  author  intended  to  convey,  has 
been  already  refen^d  to.  The  reference  to  Mamestra  has  been  made 
by  Mr.  Urote  in  his  lists,  assuming  that  the  species  is  congeneric  with 
picta. 

Group  LATEX. 

Bather  large  species,  with  rather  narrowly  trigonate  primaries,  some- 
what produced  or  rectangular  apices,  ohlique  outer  margin,  and  some- 
what retreating  hind  angle.  The  antenuse  are  simply  ciliated  in  the 
male.  Body  and  abdominal  tuftings  usually  distinct  and  sometimes 
rather  prominent.  No  very  close  relationship  exists  between  the  forms 
associated  in  this  group,  which  in  that  respect  shares  the  fate  of  the 
preceding. 

Cristiferaj  which  on  Mr.  Butler's  dictum  replaces  lubens,  stands  by 
itself.  The  dark  ground  color,  contrasting  reniform,  and  bluish  irro- 
ration  in  s.  t.  space,  render  this  species  recognizable  at  a  glance. 

AsHmilis  is  also  singular.  Its  deep  black  ground  color,  the  velvety 
lines  and  borders  to  the  ordinary  spots,  and  the  punctiform,  white  s.  t 
line — the  spot  nearest  internal  angle  most  prominent — form  an  aggre- 
gation of  characters  that  is  peculiar. 

Latex  is  a  very  pale  form,  with  large  ordinary  spots,  the  reniform 
red  marked,  and  the  s.  t.  line  very  irregularly  and  strongly  angulate 
and  sinuate.  The  male  organs  have  a  surprisingly  varied  assortment 
of  hooks  and  claspers. 

Passa  seems  allied  to  latex,  and  is,  like  it,  pale  in  color,  but  smaller 
in  size.  The  even  s.  t.  line  readily  separates  it.  The  9  only  has  tbus 
far  been  examined. 

In  tabular  form  the  species  separate  as  follows : 

Oater  margiu  of  primaries  not  distinctly  dentate. 
Large,  dark  blackish  gray,  with  a  violaceous  powdering;  reniform  apright,  pale, 

contrasting;  6. t. space  with  prominent  violaceous  shadings cristifera. 

Smaller,  black;  lines  fine  velvety  black,  as  are  also  the  outlines  of  ordinary  spots; 

s.  t.  line  white,  punctiform,  a  prominent  white  spot  near  hind  angle ..  assimilis. 

Outer  margin  of  primaries  dentate,  hind  angles  more  evidently  retracted;  wings 

narrower. 

Color  pale ;  ordinary  spots  large,  distinct ;  reniform  with  a  reddish  shade ;  s.  t.  line 

very  irregularly  dentate : latex. 

Reniform  without  the  reddish  shade;  s.  t.  line  even, pale ;  size  smaller passa. 
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Mamestra  orlstifera  Wlk. 

1858.  Wlk.,  C.  B.Mas.,  Lep.Het.,  xv,  1654  ;  Aeronycta, 

1882.  Grt.,  lU.  Essay,  3S.    An  Hadenid. 

1889.  B  a  tier.,  Trans.  Ent.  Soc.  Lond.,  385 ;  Mamestra, 

Inhens  Grt. 
1875.  Grt.,  Trans.  Am.  Ent.  Soc,  v,  113;  Mamestra. 
1875.  Grt.,  Proc.  Acad.  Nat.  Sci.  Phila.,425 ;  Mameitra. 
1875.  Morr.,  Proc.  Bost.  Soc.  Nat.  Hist.,  xviii,  ll>i ;  Mamestra. 
1881.  Grt.,  Can.  Ent.,  xiii,  127  ;  Mamestra. 
1889.  Botl.,  Trans.  Ent.  Soc.  Lond.,  385 ;  pr.  syn. 

rufula  II  Morr. 
1875.  Morr.,  Proc.  Acad.  Nat.  Sci.  Phila.,  62;  Mamestra. 
1875.  Grt,  Proc.  Acad.  Nat.  Sci.  Phila.,  428;  pr.syn. 
1881.  Grt.,  Can.  Ent.,  xiii,  127 ;  pr.  syn. 

brassicfe  t  Grt. 

1873.  Grt.,  Buff.  Bull.,  I,  103;  Mamestra. 

1874.  Grt.,  Buff.  Bull.,  ii,  12;  Mamestra. 

1875.  Morr.,  Proc.  Acad.  Nat.  Sci.  Phila.,  62;  pr.  syn. 

Dark  blackish  gray,  with  a  variably  distiuct  rufous  flush  and  bluish 
irrorations,  forming  a  peculiar  shade,  hard  to  describe.  Transverse 
lines  present,  geminate,  but  not  very  distinctly  visible  against  the  dark 
ground  color.  Basal  line  traceable.  Basal  space  with  a  distinct  rufous 
tinge.  T.  a.  line  with  three  snbequal  outward  curves ;  included  space 
bluish.  T.  p.  line  lunulate  or  crenulate,  nearly  parallel  to  outer  margin. 
S.  t  line  yellow,  marked  with  a  few  violet  scales,  irregularly  sinuate, 
usually  interrupted.  An  irregularly  dentate  line  crosses  median  space 
between  the  ordinary  spots.  A  row  of  black  terminal  lunules.  Olavi- 
form  moderate  in  size,  distinctly  outlined,  concolorous.  Ordinary  spots 
distinct,  moderate  in  size,  black-ringed.  Orbicular  round,  bluish  gray, 
with  darker  center.  Beniform  upright,  sometimes  slightly  constricted 
at  middle,  usually  oblong,  creamy  yellow,  occasionally  with  a  reddish 
flush  centrally,  with  a  pale  shade  of  ground  color.  The  median  space 
is  variably — sometimes  not  at  all — flushed  with  red,  always  with  blue- 
gray  powderings,  which  are  most  evident  on  costa  and  at  inception  of 
t  p.  line.  S.  t.  space  most  strongly  powdered,  a  distinct  patch  o[)posite 
the  cell,  and  another  prominent  and  distinctive  shade  at  the  sinus  of 
the  t.  p.  line  near  hind  margin.  A  sordid,  rusty  red  shade  precedes  and 
marks  the  s.  t.  line,  which  is  also  marked  by  a  blackish  costal  patch. 
Terminal  space  darker,  apex  strongly  marked  with  blue  scales.  Second- 
aries smoky  fuscous.  Beneath,  with  carmine  powderings  and  distiuct 
dark  outer  line.  Head  and  thorax  concolorous  with  primaries.  Dorsal 
thoracic  tufts  distinct,  divided.  Abdominal  tufts  rather  prominent, 
especially  on  third  and  fourth  segments. 

Expands  40-48™  (1.60  to  1.92  inches). 

Habitat. — Hudson's  Bay  territory,  Canada;  Maine  to  Pennsylvania, 
west  to  the  Mississippi. 

Six  specimens  are  in  the  study  collection,  others  in  the  duplicate 
series.  Localities:  New  York  (C.  V.  R.,  J.  B.  S.);  Albany,  New  York, 
May  30  (Meske) ;  New  Hampshire  (J.  B.  S.). 
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A  very  well  marked  species,  distinguished  by  large  size,  rather  rongh 
vestiture,  promineDi  discolorous  reniform,  the  blae  patch  near  hind  angle, 
and  the  rather  x)rou]iuent  abdominal  tuftiugs.    It  is  not  uncommon. 

Mr.  Grote,  in  18S1  or  1882,  examined  the  type  of  Acronycta  cristifera 
in  the  British  Museum,  and  says  of  it  (111.  Essay,  38) :  "The  type  from 
Hudson's  Bay  is  not  an  Acronycta.  The  abdomen  is  tutted ;  the  species 
is  dark  stone-gray,  with  kidney-shaped  reniform,  and  seems  a  Hadenoid 
form  unknown  to  me.'' 

Mr.  Butler,  in  1889,  comparing  the  material  in  the  Grote  and  Walker 
collections,  refers  lubem  to  cristifsra  without  comment.  The  species  is 
so  strongly  marked  that  error  on  Mr.  Butler's  part  seems  out  of  the 
question )  but  it  seems  almost  equally  improbable  that  Mr.  Grote  shoald 
not  have  recognized  the  species,  which  must  be  one  of  the  most  familiar 
to  him.  I  have  followed  Mr.  Butler,  who  has  actually  compared  the 
species. 

The  harpes  of  the  male  are  long,  narrowing  toward  middle  and  widen- 
ing toward  tip,  where  it  is  obliquely  drawn  out  above  and  truncate. 
Inwardly  the  tip  is  rather  densely  spinulated.  The  clasper  is  a  single 
rather  short,  curved,  corneous  hook. 

Mameatra  asaimilis  Morr. 

1S74.  MoiT.,  Buff.  Ball.,  ii,  119;  Mamestra. 
1881.  Goodell,  PapiliOy  i,  15;  larva. 

V.  pnlverulenta  Smith. 
1887.  Smith,  Proc.  U.  S.  Nat.  Mus.,  x,  468;  Mamestra, 

Glossy  black.  Transverse  lines  faintly  marked,  single.  T.  a.  upright, 
slightly  sinuate.  T.  p.  nearly  parallel  with  outer  margin,  indistinctly 
crenulate.  S.  t.  line  white,  punctiform,  the  pale  points  marked  with 
more  intensely  black  shades ;  a  prominent  white  blotch  at  hind  angle. 
Ordinary  spots  outlined  in  velvety  deep  black,  concolorous,  normal  iu 
size  and  form.  Olaviform  variable  in  size,  black  lined,  concolorous. 
Secondaries  smoky  or  blackish  fuscous,  paler  toward  base.  Beneath, 
powdery,  with  crimson  or  carmine  scales,  and  with  an  outer  dark  line. 
Head  and  thorax  concolorous  with  primaries. 

Expands  33-38"™  ( 1.32  to  1.62  inches). 

Habitat. — Canada,  Maine,  Northern  New  York,  Northern  and  East- 
ern States. 

Four  sx)ecimens  are  in  the  Museum  collection :  Ktttery  Point,  Maine, 
July  17  and  18  (0.  V.  B.,  J.  B.  S.) ;  Orono,  Maine;  Adirondack  Moan 
tains.  New  York  (J.  B.  S.). 

A  very  easily  recognizable  species,  similar  to  nothing  else  in  the 
^  genus.  The  variety  pnlverulenta  at  first  seems  quite  different,  being 
dark,  powdery  gray,  with  moderately  distinct  markings.  The  white 
patch  is  distinct,  but  seems  less  prominent  because  there  is  less  con- 
trast. Beneath,  there  is  a  lack  of  the  crimson  scales.  The  identity  of 
this  form  with  assimilis  was  not  suspected  until  an  examination  of  the 
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genitalia  had  been  made.  These,  however,  are  so  pecnliar  that  their 
identity  was  immediately  accepted,  and  the  form  described  as  a  variety. 
The  taftings  are  distinct,  bat  not  as  prominent  as  in  lubens. 

The  hari)es  of  male  are  broad  and  corneous,  somewhat  enlarged  at 
tip,  where  they  are  produced  superiorly  into  a  short,  curved  beak,  in- 
feriorly  into  a  broad  thumb  like  process  which  is  inwardly  spinulose, 
and  at  middle  into  a  broad,  obtuse  tooth.    No  separate  clasper. 

Mamestra  latex  Ga. 

1852.  Gd.,  8p.  Gen.  Noct.,  ii,  78 ;  Aplecta. 

1857.  Wlk..  C.  B.  Mus.,  Lep.  Het.,  xi,  556 ;  EuroU, 

1873.  Grt.,  Buff.  Bull.,  I,  103;  Mameatra. 

demissa  Wlk. 
1857.  Wlk.,  C.  B.  Mu8.,  Lep.  Het.,  xi.  728;  Apamea. 
1868.  Grt.  and  Rob.,  Trans.  Am.  Ent.  Soc,  ii,  78,  pr.  Byn. 
18^.  Grt.,  111.  Essay,  44,  pr.  syn. 

Grayish  white  with  a  faint  luteous  tinge.  A  fusco-luteous  patch  fil- 
ling superior  part  of  basal  space ;  another,  from  outer  margin  of  orbi- 
cular, embracing  the  reniform  and  extending  to  s.  t.  line.  Terminal 
space  of  the  same,  dnsky,  shade  except  at  apex.  Transverse  lines 
faint,  geminate.  T.  a.  line  npright,  hardly  sinuate.  T.  p.  line  very 
faint,  crennlate,  about  parallel  with  outer  margin.  Basal  half  line 
marked.  S.  t.  line  very  irregnlar,  marked  by  the  difference  in  shade 
between  s.  t.  and  terminal  spaces.  Short  black  dashes  cross  the  ter- 
minal space  in  whole  or  in  part,  opposite  cell  and  in  snbmedian  inter- 
space. A  row  of  black  terminal  lunules.  Olaviform  small,  concol- 
orouSt  outlined  by  blackish  scales.  Orbicular  large,  concolorous,  oval, 
oblique,  outlined  by  dark  scales.  Beniform  large,  kidney-shaped,  out- 
lined in  black,  annulate  with  pale,  suffused  by  the  dusky  shade  and 
centrally  marked  with  a  brick-red  spot.  Secondaries  powdery,  luteous 
gray.  Beneath,  pale,  powdery,  outwardly  with  a  reddish  shade,  with  a 
common  sinuous  outer  line  and  lunate  discal  spot.  Head  and  thorax 
concolorous  with  primaries,  collar  with  a  black  line.  Thoracic  divided 
crest  distinct.    Abdominal  tufts  small,  indefinite. 

Expands  39-42  """^  (1.56  to  1.68  inches). 

Habitat. — Canada ;  Northern,  Eastern,  and  Middle  States. 

Six  specimens  are  in  the  Museum  collection :  New  Hampshire  (J.  B. 
8.) ;  New  York  (Burnett) ;  Bath,  New  York,  May  15  (Meske) ;  Phila- 
delphia (0.  V.  R). 

This  is  a  very  distinctly  marked  and  easily  recognized  species.  The 
pale  color,  dusky  shading  over  reniform,  the  large  size  and  red  shade 
of  that  spot,  and  the  very  irregular  dark  terminal  space,  are  charac- 
teristic. If,  in  addition,  the  male  genitalia  are  examined,  no  mistake 
is  possible.  The  harpes  are  very  narrow,  slender,  enlarged  suddenly 
into  a  lappet-like  tip,  which  is  fringed  by  a  row  of  spinules.  From  the 
broad  corneous  base  which  gives  rise  to  the  harpe  arises  also  a  long, 
carved,  corneous  hook,  which  equals  in  length  or  slightly  exceeds  the 
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harpe.  Below  this  arises  a  membranoas  process,  rather  obtaaely  ter- 
minated, and  about  half  the  length  of  the  harpe.  Nearer  to  base  jsa 
stout,  twisted,  book-like  process,  and  still  nearer  is  a  slender,  short, 
acute,  curved  hook.  This  is  the  most  remarkable  aggregation  of  hooks 
and  claws  found  in  the  genus. 

A  close  examination  of  the  9  abdomen,  and  of  the  short,  retracted 
ovipositor,  fails  to  show  any  peculiarities  calling  for  so  complicated  an 
arrangement  of  grasping  organs. 

Mamestra  passa  Moir. 

1874.  Morr.,  Proo.  Boat.  Soo.  Nat.  Hist.,  vii,  139;  Mamestra. 

1875.  Grt.,  Can.  Ent,  vii,  I02,1=i pensilis. 

Pale  fusco-luteous,  with  a  reddish  flush.  Transverse  lines  indistinet. 
A  longitudinal  basal  black  streak.  Basal  line  visible.  T.  a.  line  gemi- 
nate, rather  markedly  curved  between  veins,  as  a  whole,  outwardly  con- 
vex. T.  p.  line  superiorly  almost  obsolete,  below  reniform  distinct^  and 
strongly  incurved.  3.  t.  line  white,  very  even,  marked  by  a  preceding 
dusky  shade,  most  distinct  near  hind  margin.  Glaviform  large,  concol- 
orous,  black  margined.  Ordinary  spots  large,  pale,  incompletely  oat- 
lined.  Orbicular  broadly  oval,  slightly  oblique,  open  superiorly  on  costa. 
Beniform  kidney-shaped,  inferiorly  absorbed  in  the  ground  color.  Be- 
yond reniform  the  median  space  is  flushed  with  luteous  reddish.  S.  t. 
space  strongly  powdered  with  white  scales,  most  marked  opposite  cell 
and  at  sinus  of  t.  p.  line.  Secondaries  fuscous.  Beneath,  sordid  fas. 
cous,  powdery,  with  dusky  outer  line  and  lunate  discal  spot.  Head  and 
thorax  concolorous  with  primaries.    Collar  with  a  black  line. 

Expands  34"°^  (1.36  inches). 

Habitat.— California. 

The  $  type  from  Mr.  Tepper's  collection  is  the  only  specimen  known 
to  me.  The  species  resembles  a  small  latex  somewhat,  but  has  a  very 
even,  pale,  s.  t.  line,  which  serves  at  a  glance  to  separate  it.  With  j^en- 
silis  it  has  nothing  in  common. 

Group  ADJUNCTA. 

Four  species  are  referred  here,  agreeing  in  the  white  blotchy  macnla- 
tion  of  primaries,  the  white  median  lines  and  obvious  though  not  promi- 
nent W-mark  in  the  primaries — never  distinct  enough  to  cause  a  ques- 
tion as  to  the  group  to  which  it  should  be  referred.  The  wings  are 
trigonate. 

Adjuncia  differs  at  once  by  its  black  ground  color  and  comparatively 
large  size.  The  sexual  characters  also  differ  from  those  of  the  others 
with  which  it  is  here  associated. 

The  other  species  all  have  moderately  broad,  trigonate  primaries,  with 
acute  apices  and  obliquely  rounded  margin,  the  fringes  unusually  long. 
The  male  anteunaB  have  the  joints  marked,  though  not  serrate,  laterally 
ciliated  and  furnished  with  a  longer  bristle.    The  genitalia  are  peculiar 
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and  essentially  alike  in  the  species.  Theharpes  are  suddenly  narrowed' 
and  rectangularly  bent,  the  tip  variously  dilated  and  fringed.  The 
bind  margin  is  always  thickened  and  corneous,  the  claspers  various,. 
and  separately  described  for  each  species. 

Varioluta  is  blotchy.  The  grouad  color  is  yellowish  fuscous,  some- 
what olivaceous.  The  maculation  white  and  contrasting.  A  yellow 
shade  runs  across  the  wing  through  median  space,  and  the  apex  is  con- 
spicuously white. 

Qlaciaia  is  much  more  even,  grayish  olivaceous  in  color,  the  lines  and 
ordinary  spots  white  marked  but  scarcely  blotchy,  as  in  the  preceding. 
There  is  a  distinct  white  SfK)t  beyond  theclaviform. 

Minorata  is  smaller,  of  the  same  ground  color  and  with  essentially  the- 
same  markings  as  glaciata.  It  lacks  the  white  spot  beyond  the  clavi- 
form,  and  in  its  place  has  a  dark  shade  crossing  the  median  space. 

In  tabular  form  the  differences  show  as  follows: 

Large,  black;  orbicular  small adjuncts. 

Moderate  sized,  color  variable ;  orbioalar  large. 
Maculation  blotchy,  groand  color  yellowish  fascous,  an  apical  white 

patch VARIOLATA. 

Maculation  not  blotchy  ;  no  apical  white  patch. 

A  white  spot  beyond  clayiform ;  t.  a.  line  sinuate  and  dentate glaciata. 

No  such  white  spot :  t.  a.  line  very  even,  upright minorata. 

Mamestra  a^jiuicta  Bdv. 

1841.  Bdv.,  iuGn.Noot.Ind.  Meth.,243;  Miselia. 

1852.  Gn.,  Sp.  Gen.  Noct.,  i,  19^ ;  Mamestra, 

ia56.  Wlk.,  C.  B.  Mns.  Lep.,  Het.,  ix.,  234 ;  Mamestra. 

1873.  Grt.,  Buff.  Bull.,  l,  108;  Hadena, 

1874.  Grt.,  Buff.  Bull.,  ii,  309 ;  Mamestra, 

1874.  Lintu.,  Ent.  Cont.,  lu,  161 ;  Hadena  larva  on  Solidago. 
1877.  Good.,  Can.  Eut ,  ix,  60;  larva  on  Pteris  aquiUna, 
1884.  Bean.,  Can.  Eut.,  xvi,  68;  larva  ou  WigsHa  rosea. 

Blackish,  macalation  white,  contrasting.  Basal  line  double,  distinct^ 
white.  T.  a.  line  irregularly  oblique,  geminate,  white  marked  oucosta.. 
T.  p.  line  crenulate,  nearly  parallel  with  outer  margin,  white  marked 
over  costal  space.  S.  t.  line  broad,  white,  very  irregularly  dentate, 
with  a  well  marked  W  on  veins  3  and  4.  A  row  of  terminal  black  lunules, 
inwardly  margined  with  white.  A  few  white  venular  dots  through  s. 
t.  space.  Reuiform  large,  white,  with  dark  central  line.  Orbicular 
round,  rather  small,  with  white  aunulus  and  concolorous  center.  Glavi- 
form  black  margined,  concolorous.  Secondaries  blackish  fuscous,  paler 
toward  base.  Beneath,  primaries  blackish,  with  white  powderings.  A 
dusky  extra  discalline  and  a  submarginal  pale  line.  Secondaries  pale,, 
powdered  with  dusky,  with  a  dusky  lunule,  extra-discal  line,  and  sub- 
marginal  shade.  Head  and  thorax  blackish,  tuf tings  and  patagia;  white 
marked.    Abdomen  with  rather  prominent  dorsal  tufts. 

Expands  35  to  40°»"»  (1.40  to  1.60  inches). 

Habitat.— Canada,  Northern,  Eastern,  and  Middle  States,  west  to  lUi- 
noiSi  Missouri.  Minnesota. 
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Six  specimens  are  in  the  study  series,  others  in  the  duplicate  mateml. 
Localities:  Maine,  Indiana  (J.  B.  S.);  New  York  (Ace.  14077);  Sche- 
nectady, New  York,  August  9  (O.  V.  E);  Albany,  New  York,  ex  larva, 
May  14  (larva  on  Solidago);  Sharon,  New  York,  August  16  (Meske); 
Philadelphia  (C.  V.  R.). 

A  very  pretty  and  strongly  marked  species,  not  easily  mistaken  for 
any  other.  The  black  cplor  and  contrasting  white  maculation  are 
unique. 

The  harpes  'of  male  are  chitinons  at  base,  with  a  broad,  irregnlar, 
inferiorprojection,  beyond  which  they  become  suddenly  narrower  before 
the  dilated  tip,  which  has  the  inferior  edge  acute  and  is  inwardly  spina- 
lated.  The  true  clasper  is  chitiuous,  rather  short,  and  moderately 
curved. 

Mamestra  varlolata  Smith. 

1887.  Proc.  U.  S.  Nat.  Mas.,  x,  467 ;  Mamettra, 

Luteous,  somewhat  olivaceous,  prominently  maculate  with  white. 
Basal  space  superiorly  white  half  way  to  t.  a.  line,  crossed  by  the  dark, 
geminate  basal  line,  thence  black  to  t.  a.  line.  Inferiorly  it  is  of  ground 
color,  with  a  white  patch  on  internal  margin  at  t.  a.  line.  T.  a.  line 
geminate,  upright,  irregularly  lunate.  T.  p.  line  black,  lunulated  or 
crenulated,  obsoletely  geminate,  marked  with  white  on  costa  and  near 
hind  margin,  its  conrj^e  aoc  \t  parallel  with  outer  margin.  S.  t.  line 
white,  irregular,  interrupteu.  with  a  feeble  W  mark,  preceded  by  a 
series  of  irregular  black  spots.  A  row  of  black  terminal  Innales. 
Claviform  faintly  and  incompletely  outlined,  concolorous.  Orbicular 
large,  white,  irregular.  Immediately  below  it  is  a  large,  irregular  white 
blotch.  Reniform  narrow,  lunate,  rather  irregular,  white,  centered 
with  yellow  scales,  black  ringed.  Through  the  median  space  there  is  a 
broad  yellow  shade,  starting  between  the  ordinary  spots  bordering  the 
white  patch  below  orbicular,  and  below  that  point  marked  on  inner 
side  by  two  black  lunate  spots  and  outwardly  by  t.  p.  line.  S.  t. 
space  irregularly  black  marked,  near  hind  margin  filled  by  a  white 
blotch.  A  large  apical  white  patch.  Fringes  cut  with  white.  Sec- 
ondaries fuscous.  Beneath,  fuscous,  powdery,  with  broad  outer  line 
and  large  discal  spot.  Head  and  thorax  concolorous  with  primaries, 
collar  with  a  black  line.    Patagiie  and  dorsum  with  white  blotches. 

Expands  30™"^  (1.20  inches). 

Habitat.— Washington. 

One  of  the  type  specimens  is  in  the  Museum  collection  (GoU.  J.  B.S.)» 
the  other  is  with  Mr.  E.  L.  Graef.  The  species  is  hardly  to  be  con 
founded  with  any  other.  The  blotchy  white  maculation,  yellow  median 
shade,  and  the  peculiar  genitalia  form  a  combination  of  characters  not 
found  in  any  other  form  known  to  me. 

The  harpes  of  the  male  have  the  general  shape  already  described. 
The  lappet  like  tip  is  small,  inwardly  fringed.    The  clasper  is  very 
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Stoat  and  heavy,  blant,  not  carved,  extending  to  the  angulation  of  the 
harpe. 
The  species  seems  rare. 

Mameatra  glacla^a  Grt. 
18^2.  Grt.,  Can.  Ent.,  xiv,  170 ;  Mamestra, 

Fuscoas  or  smoky  brovn,  with  an  olivaceous  tinge,  more  or  less 
powdered  with  white  scales.  Transverse  lines  distinct,  geminate. 
Basal  line  distinct,  geminate,  outer  part  entirely  crossing  the  wing, 
oat  ward  ly  marked  by  a  white  shade,  most  distinct  toward  hind  margin. 
T.  a.  line  upright,  white  marked,  outwardly  oblique,  lunulate,  and  with 
an  outward  tooth  on  internal  vein.  T.  p.  line  crenulate,  irregular,  in- 
curved below  reniform,  an  outward  tooth  on  vein  1,  white  marked, 
most  evidently  so  toward  hind  margin.  S.  t.  line  white,  irregular, 
forming  an  indefinite  W,  black  marked.  A  row  of  black  terminal 
spots.  Terminal  space  with  considerable  whitish.  Clariform  outlined, 
followed  by  a  white  spot.  Ordinary  spots  large,  white  ringed,  centered 
with  a  pale  shade  of  ground  color.  A  distinct  rivulous  median  shade 
line.  Secondaries  blackish  fuscous.  Beneath,  paler  fuscous,  powdery. 
Secondaries  with  a  broad  outer  line  and  large  discal  spot.  Head  and 
thorax  white  mottled. 

Expands  30'-^"»  (1.20  inches). 

Habitat. — Arizona;  Colorado. 

The  male  type  is  very  distinct  from  any  other  species.  A  female  from 
Colorado  I  refer  here,  though  it  differs  in  details  of  maculation  and  has 
less  white.  In  view  of  the  great  range  of  variability  in  this  character  I 
have  decided  to  keep  them  together  until  further  material  authorizes 
another  disposition. 

The  S  harpes  are  not  as  broad  as  in  variolata,  the  angulated  tip 
being  more  prominently  spinulated.  Along  the  inferior  margin  is  a 
thick  corneous  rim,  inwardly  toothed  near  base.  A  short,  broad,  con- 
cave, corneous  clasper  near  base. 

Mameatra  minorata^Smith. 
1887.  Smith,  Proc.  U.  S.  Nat.  Mus.,  x,  467. 

Dark  fuscous  gray  or  brown,  transverse  lines  distinct,  geminate. 
Basal  line  distinct,  also  geminate.  T.  a.  line  upright,  rigidly  even  to 
internal  vein,  where  it  is  slightly  curved  and  marked  with  white.  T.  p. 
line  unusually  near  to  outer  margin,  lunulate,  rather  evenly  outcurved 
over  reniform,  and  then  oblique  to  hind  margin.  At  costa  and  toward 
hind  margin  marked  with  white.  S.  t.  line  white,  distinct,  irregular, 
with  a  tolerably  well  marked  W.  Apex  white,  powdery.  S.  t.  space 
white  marked  toward  hind  margin.  Claviform  obsolete,  but  its  place 
indicated  by  a  blackish  shade  extending  across  the  median  space. 
Orbicular  large,  round,  white,  with  a  small  dusky  center.  Eeniform 
large,  normal  in  shape,  white  marked.    At  its  outer  inferior  margin  is 
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a  large  dark  patch  extending  to  t.  p.  line.  Secondaries  dull  smoky 
fascoas.  Beneath,  fnscous,  powdery,  distinct  outer  line  and  large 
discal  spot.  Head  and  thorax  concolorons  with  primaries,  also  white 
marked.  Harpes  of  male  with  the  angulated  tip  dilated  and  roanded, 
inwardly  spinulose.  Hind  margin  corneous,  thickened,  somewhat  in- 
curved. A  short  beak-like  clasper  near  base. 
Expands  30«»°»  (1.20  inches). 

Habitat.— California  (  ^  );  Colorado  (  9  ).  i 

Not  in  the  Museum  collection.    I  have  seen  only  two  specimens,      | 
agreeing  in  essentials;   the    $   from  Mr.  Edwards,  the    9  from  Mr. 
Bruce.    The  species  looks  like  capsulariSy  but  is  not  so  clearly  marked, 
has  not  the  prominent  W  mark,  and  the  male  genitalia  are  entirely 
different. 

Groap  DEFE88A. 

Robust  species  with  trigonate,  somewhat  pointed  primaries,  oblique 
outer  margin,  and  gray  or  luteous  colors.  The  gronp  contains  species 
distinguished  by  no  strong  characters  and  is  rather  negatively  defined. 
The  wing  form  is  the  only  positive  feature,  and  that  varies  to  some 
extent.  Four  species  are  referred  to  it,  two  of  them  luteous,  two  of 
them  ash  gray,  and,  so  far  as  known,  no  agreement  in  the  sexual 
characters. 

They  may  be  separated  as  follows : 

Size  larger;  color  lateoas. 
Sordid  luteous;  reniform  all  stained;  s.  t.  line  concolorous,  not  prominent;  wings 

more  pointed defessa. 

Bright,  paler  luteous;  reniform  large,  inferiorly  dusky;  s.  t.  line  distinct,  pale, 

wings  less  pointed chartabia. 

Size  smaller,  colors  ash  gray ;  reniform  moderate,  not  darker. 

Pale,  median  space  darker,  fuscous  repbntisa. 

Dark  ash  gray,  median  space  concolorous bkacbiolum. 

Defessa  is  a  dark,  dull  species*  like  a  dirty  trifolii;  the  Hues  are 
black  marked )  s.  t.  line  not  distinct.  The  secondaries  are  dull,  smoky 
brown  or  blackish. 

Ghartaria  resembles  a  bright  form  of  trifolii^  but  diflTers  in  the  course 
of  s.  t.  line.  It  is  the  most  robust  of  the  species  referred  here,  and  tbe 
wings  are  somewhat  more  rounded. 

Repentina  is  a  pale  form,  with  much  darker  median  space.  The 
orbicular  is  small,  tbe  reniform  undefined. 

Brachiolum  resembles  cuneata^  but  lacks  the  yellow  marking,  and 
has  much  more  pointed  primaries. 

Altogether  the  group  is  entirely  an  artificial  one,  composed  of  species 
without  other  close  allies. 

Mameatra  defessajGrrt. 
18d0.  Grt.,  Can.  Ent.,  xii,  88 ;   Mamestra, 

"Also  allied  to  trifolii^  but  with  the  subterminal  line  irregular  and 
dusky ;  reniform  concolorous,  with  an  inferior  black  stain.    The  fore 
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wings  are  pale  ocbery  clay  color,  the  lines  double,  faint;  stigmata  con- 
colorons,  with  dark  defining  lines.  Thorax  concoloroas  with  primaries } 
DO  lines  on  collar.  Hind  wings  whitish  at  base,  with  discal  lunale  and 
bread  exterior  fnscoas  band.  Beneath  there  is  a  discal  cloud  and  com- 
mon extra  mesial  dotted  line,  which  is  joined  to  the  discal  spot  on  pri- 
maries by  dusky  scales  along  the  median  nervuies.  Size  of  trifolii. 
Two  specimens.  Santa  Clara,  California,  May  22,  collected  by  Baron 
OslenSacken. " 

The  above  is  Mr.  Grote's  characterization.  I  have  seen  two  speci- 
mens, also  from  California,  which  agreed  well  with  what  there  is  of  the 
description,  except  that  my  specimens  seemed  darker  than  described. 
Both  of  the  specimens  are  females,  and  the  males  may  agree  better 
with  the  description.  I  have  no  doubt  whatever  of  the  correctness  of 
my  identification  of  this  species,  which  is  easily  known,  first,  from  its 
resemblance  to  trifolii,  and  second,  by  the  character  of  the  s.  t.  line, 
which  is  dark  and  has  no  W-mark.    It  seems  a  rare  form. 

Mamestra  chartarla  Grt. 


1873.  Grt.,  Baflf.  Ball.,  i,  138,  PI.  4,  f.  12;  Mamestra, 

Pale  to  dark  lateons  gray,  powdered  with  white,  median  lines  gemi- 
nate, distinct.  Basal  line  present,  also  geminate.  T.  a.  line  outwardly 
oblique,  inwardly  angulate  on  vein  1.  A  white  dot,  with  black  shad- 
ing on  vein  1,  just  within  the  tooth  of  t.  a.  line.  T.  p.  liuelunulateor 
crenulate,  nearly  parallel  with  outer  margin.  S.  t.  line  pale,  irregularly 
sinaate.  A  row  of  black  terminal  lunules.  Ordinary  spots  large. 
Orbicular  round,  pale,  with  concolorous  center.  Reniform  incompletely 
dark  ringed,  iuferiorly  dusky,  slightly  constricted  at  middle.  Clavi- 
form  large,  concolorous.  Secondaries  in  S  whitish,  in  9  fuscous. 
Beneath,  powdery,  with  dusky  outer  line  and  discal  spot.  Head  and 
thorax  concolorous,  collar  with  a  black  line. 

Expands  32  to  37"".,  (1.28  to  1.48  inches.) 

Habitat. — ^Oalifornia,  Washington. 

Thi'ee  specimens  are  in  the  Museum  collection  :  California  (J.  B.  S.); 
Alameda  County,  June  (tlirough  C.  V.  R.). 

The  species  bears  a  most  deceptive  resemblance  to  trifolii  in  color 
and  maculation,  and  indeed  in  general  habitus;  but  it  can  be  always 
distinguished  by  the  course  of  the  s.  t.  line,  which  has  not  the  promi- 
nent W-mark,  and  by  the  very  peculiar  harpes  of  the  male,  which  have 
not  the  slighest  resemblance  to  those  of  trifolii.  The  harpes  are  irreg- 
ular, broad,  corneous,  sending  out  a  finger  from  upper  margin,  then 
narrowing  to  the  tip,  which  is  squarely  truncate  and  furnished  with 
single,  long  hair.    No  separate  clasper. 

The  species  is  not  common  in  collections. 
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Mamestra  repentlzia  Morr. 
1875.  Morr.,  Proc.  Boat.  Soc.  Nat.  Hist.,  xviii,  118;  Mamestra, 

Grayish,  pale ;  median  space  fascoas,  median  lines  distinct,  geminate. 
Basal  Hue  distinct,  geminate,  included  space  fuscous;  t.  a.  line  nprigbt, 
lunulate;  t.  p.  line  strongly  incurved  below  reniform,  lunnlate;  &  t 
line  yellow  fuscous,  preceded  by  a  slight  dark  shade,  evenly  rivaloas. 
A  terminal  row  of  small  black  lunules ;  fringes  rather  long,  white 
tipped;  s.  t.  space  marked  on  costa  with  a  fuscous  shade,  a  faiut  fas- 
cons  shade  following  t.  p.  line,  grading  off  into  the  pale  ground  color. 
A  strongly  dentate  dark  line  crosses  the  median  space  between  the 
ordinary  spots.  Olaviform  obsolete ;  orbicular  large,  pale,  round ;  reni- 
form pale  with  fuscous  shade,  somewhat  constricted  at  middle,  not  de- 
fined; secondaries  fuscous,  paler  basally.  Beneath,  fuscous  i>owdeiy, 
primaries  with  outer  margin  paler,  secondaries  with  outer  margin  dusky. 
Head  and  thorax  concolorons  with  primaries,  collar  with  a  blackish 
line,  patagise  with  blackish  submarginal  lines. 

Expands  33°»"»  (1.20  inches). 

Habitat. — West  Hoboken,  New  Jersey. 

The  $  type  from  Mr.  Meyer's  collection  is  the  only  specimen  exam- 
ined. The  insect  is  very  different  from  all  its  congeners  and  should  be 
easily  recognized.  It  is  passing  strange  that  in  a  locality  so  well  col- 
lected over,  specimens  should  not  have  been  found  since,  and  it  gives 
rise  to  a  suspicion  that  it  is  not  really  an  American  insect.  One  col- 
lector at  least,  in  the  good  old  time,  distributed  exotics  as  taken  at 
Hoboken ;  witness  Sphinx  ligustri  and  convolvuli  in  my  own  collection, 
declared  upon  the  most  solemn  assurances  taken  at  West  Hoboken! 

Mameatra  brachiolum  Haiv. 

1876.  Harv.,  Can.  £nt.,  viii,  6;  Mamestra, 

Dark  ash  gray,  powdery,  median  space  darker,  median  lines  present 
not  strongly  marked,  geminate;  basal  line  visible;  t.  a.  line  outwardly 
oblique,  not  much  curved  between  veins;  t.  p.  line  slightly  lunulate  or 
crenate,  parallel  with  outer  margin ;  s.  t.  line  pale,  sinuate,  interrupted; 
a  narrow  black  terminal  line ;  an  obsolete,  irregular  black  line  crosses 
median  space  between  ordinary  spots;  claviform  faintly  indicated  or 
wanting;  ordinary  spots  moderate,  pale;  orbicular  round;  reniform 
kidney-shaped;  secondaries  smoky  fuscous,  paler  at  base;  beneath, 
powdery  gray,  with  common  outer  line  and  discal  spot;  head  and  thorax 
concolorons  with  primaries,  collar  with  a  dark  line. 

Expands  27'»°»  (1.08  inches). 

Habitat.— Texas,  Arizona. 

Bears  a  resemblance  to  cuneata  in  maculation,  and  compared  with 
that  species  by  Dr.  Harvey.  It  is,  however,  less  distinctly  marked  than 
that  species,  though  much  after  the  same  style.  In  wing  form  this 
species  differs  also  in  having  the  primaries  somewhat  narrower  and 
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more  pointed.  It  lacks  all  yellow  shading,  so  prominent  in  the  Gali- 
forniau  species. 

The  genitalia  are  distinctive  and  simple.  Harpes  narrowing  toward 
tip,  where  they  are  curved  and  sabacate,  not  spinulated.  The  clasper 
is  moderately  long,  slender,  curved,  with  acute  tip. 

The  species  seems  not  common  and  is  not  represented  iu  the  Museum 
collection. 

Group  LEGITIMA. 

The  species  referred  here,  agree  in  rather  plump  build,  usually  dis- 
tinctly though  not  prominently  tufted  thorax,  and  in  large,  broad 
wings  in  which  the  apices  and  outer  margin  are  rounded. 

Two  rather  well  marked  divisions  are  indicated,  the  first  embracing 
those  species  in  which  the  primaries  have  a  predominating  reddish  or 
violet  gray  shade,  and  the  second,  those  iu  which  the  color  is  a  sordid 
fuscous  brown. 

Beanii  is  the  largest  species  in  the  group,  and  heads  the  first  division. 
It  is  evenly  colored,  all  the  normal  markiugs  present,  not  contrasting. 
The  claviform  is  very  small. 

Legitima  agrees  in  having  the  claviform  very  small,  but  is  brightly 
and  not  evenly  colored,  and  is  smaller  sized. 

Lilacina  is  more  gray  than  the  preceding,  and  the  claviform  is  large. 
The  s.  t.  line  is  sinuate. 

Rugosa  is  smaller,  but  very  similar  in  color  and  maculation.  The  s. 
t  line,  however,  is  very  even  and  preceded  by  cuneiform  blackish 
marks.    The  reniform  is  yarrow. 

All  the  species  agree  in  the  general  style  and  form  of  the  ^  geni- 
talia {heanii  of  which  only  the  9  has  been  examined,  perhaps  excepted) 
and  none  of  the  species  in  the  next  series  agree  with  them  in  this 
respect. 

Of  the  series  with  fuscous  or  dull  blackish  brown  primaries,  noverca 
is  easily  distinguished  by  its  rather  narrower  wings,  which  are  also 
somewhat  paler  than  any  of  the  others,  and  the  conspicuous  black  basal 
mark,  which  is  wanting  in  all  the  other  species. 

OoodeUi  is  very  even  in  color,  and  has  no  contrasting  maculation 
save  that  the  reniform  is  usually  paler  than  the  rest  of  the  wing.  There 
are  no  black  shades  or  marks  preceding  the  s.  t.  line  as  are  in  all  of 
the  rest  of  the  series.    The  species  is  eastern. 

Quadrata  is  rather  easily  distinguished  by  the  small  W  in  the  s.  t. 
line,  by  the  paler  patch  in  the  s.  t.  space  opposite  anal  angle,  and  by 
the  quadrate  black  spot  following  claviform  to  t.  p.  line.  The  latter, 
however,  is  a  variable  quantity  and  not  always  distinct.  The  species 
is  Galifornian. 

Ohseura  resembles  the  preceding,  but  has  none  of  its  specific  charac- 
teristics. The  s.t.  line  is  even,  but  not  prominent;  there  is  no  observable 
claviform,  and  the  s.  t.  space  is  evenly  colored.  It  has  no  obvious  pecul- 
iarities of  its  own. 
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Eetypa  is  a  very  pretty  species,  as  its  syDonym.  beHa,  suggests.  The 
macalation  is  mach  of  the  same  type  as  the  preceding,  but  piettily 
contrasting ;  the  s.  t.  line  unusually  prominent,  pale ;  the  claviform  large 
and  black  filled.  The  only  specimens  thus  far  known  are :  One  in  the 
Museum  collection  (G.  Y.  B.  ),  taken  by  Mr.  Andrews  in  New  Jersey; 
the  type  of  the  species  in  Mr.  Meyer's  collection  from  West  Virginia, 
and  the  type  of  bella  in  Mr.  Neumoegen's  collection,  also  taken  in  I^ew 
Jersey. 

In  tabular  form  the  species  divide  as  follows : 

Primaries  with  a  violet  gray  or  reddish  flash. 
ClaYiform  yery  small. 

Color  very  even,  size  large beixu 

Color  not  even,  macnlati  on  contrasting,  size  smaller legituu. 

Claviform  rather  large. 

Larger,  s.  t.  line  sinaate,  not  preceded  by  black,  sagittate  marks ULACUfi 

Smaller,  s  t.  line  very  even,  preceded  by  black,  sagittate  marks bcgosa 

Primaries  sordid  Inteons  gray  to  blackish  brown. 
Rather  narrower  winged ;  a  distinct,  carved,  basal  black  mark  to  t^  a. 

line xoYERa. 

Broader  winged ;  no  basal  dash  or  black  mark. 

S.  t.  line  not  preceded  by  black  spots  or  shades,  color  very  even goodelii 

A  somewhat  contrasting,  pale,  e.  t.  shade  in  submedian  interspace ; 

a  small  W  in  s.  t.  line • quadratic 

S.  t.  space  even;  no  Win  s.   t.  line.    Color  even,  dull;  maculatiou 

obscure ;  claviform  oonoolorous  or  wanting obscuea  , 

Brightly  marked;    s.  t.  line  unusually  distinct,  pale;    claviform 
black;  contrasting kctypa 

Mamestra  beanii  Grt. 

1877.  Qrt.,  Can.  £nt.,  ix,  87 ;  Mameatra, 
1879.  Grt.,  No.  Am.  Ent.,  i,  12;  Mameatra. 

Dark  fuscous,  with  a  reddish  violet  sufifusion,  something  as  in  Itgitima, 
Median  lines  distinct,  though  not  prominent,  geminate.  Basal  line 
present.  T.  a.  line  with  an  even  outward  curve,  slightly  dentated  on 
the  veins,  outer  line  most  distinct,  included  space  paler,  with  a  bluish 
tint.  T.  p.  line  very  regularly  sinuate  and  lunulate,  inner  part  of  line 
most  evident.  An  incomplete  row  of  pale  venular  dots  through  a.  t 
space.  S.  t.  line  narrow,  pale,  powdery,  preceded  by  a  rust-brown 
shade.  A  row  of  black  lunate  terminal  dots.  Apex  powdered  with 
gray  scales.  Claviform  minute,  concolorous,  black  margined.  Orbica- 
lar  small,  oblique,  ublong,  pale  powdered.  Beniform  rather  narrow, 
upright,  superiorly  reddish,  inferiorly  dusky.  Secondaries  yellowish 
fuscous.  Beneath,  powdery,  with  small  discal  spots.  Head  and  thorax 
concolorous  with  primaries. 

Expands  40  ^^  (1.60  inches). 

Habitat. — Illinois,  Texas, !  Oolorado. 

1  have  had  two  females  only,  the  one  fully  agreeing  with  the  type, 
from  Texas;  the  other,  somewhat  aberrant  in  maculation,  fipom  Oolorada 
This  latter  may  eventually  prove  distinct  when  males  are  available, 
but  at  present  I  do  not  care  to  separate  them. 
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Mamestra  legitima  Qrt. 

1864.  Grt,  Proc.  Ent.  Soc.  Phila.  in,  82,  PI.  2  f.  4;  Jpamea. 
1874.  Grt.,  Proc.  Boat.  Soo.  Nat.  Hist.,  xvi,  241;  Mame$ira. 

Blae  gray,  more  or  less  saflfased  with  bright  red-brown.  Median  lines 
distinct,  thongh  not  prominent,  obsoletely  geminate.  Basal  line  evi- 
dent.  T.  a.  line  with  an  even  ontward  carve,  slightly  dentate  on  the 
veins.  T.  p.  line  about  even  with  oater  margin.  S.  t.  line  narrow, 
pale,  slightly  dentate  on  veins  3  and  4,  marked  by  the  dusky  terminal 
shade  and  a  distinct  red-brown  preceding  shade.  Glaviform  very  small, 
black  margined.  Orbicular  large,  gray,  not  distinctly  defined.  Beni- 
form  large,  completely  define^I,  with  a  narrow,  pale  annulus,  brown  red 
in  color,  inferiorly  dusky.  The  red  shade  occupies  a  variable  part  of 
the  wing;  usually  nearly  the  entire  basal  space,  the  median  space  above 
daviform,  and  the  costal  portion  of  the  s.  t.  space  is  of  that  color.  A 
row  of  geminate,  black  venular  dots  through  s.  t.  space.  Secondaries 
lateo-fuscous,  outwardly  darker.  Beneath,  powdered  with  violet  red 
toward  margins.  A  small  discal  spot.  Head  and  thorax  concolorous 
with  primaries,  collar  with  a  black  line. 

Expands  SS-aS"*"  (1.32  to  1.52  inches).  | 

Habitat. — Canada;  Eastern,  Middle,  and  Central  States. 

Nine  specimens  are  in  the  Museum  collection :  New  Jersey ;  Lewis 
County,  New  York,  June  30,  July  i  (Meske) ;  Washington,  District  of 
Columbia,  August 22,  September  9  (0.  V. R). 

.  This  is  a  very  pretty  species,  readily  recognizable  by  its  gray  and  red 
colors,  and  small  daviform.  The  antennae  of  the  male  are  laterally 
bristled.  The  harpes  are  angulated  toward  tip,  the  angle  superiorly 
prominent;  tip  enlarged  and  superiorly  acutely  drawn  out,  inwardly 
spinnlose.  Just  behind  the  angulation  of  the  harpe  arises  the  smalli 
beak-like  clasper. 

Mamestra  lilaoina  HarT. 

1874.  Harv.  Baff.  Ball.,  ii,  119;  Manmira. 

illabe/acta  Morr« 
1874.  Morr.,  Proc.  Boat.  Soo.  Nat.  Hiut.,  xvii,  141 ;  Mamestra, 

1874.  Grt.,  Bnif.  Ball.,  ii,  211 ;  pr.  syn. 

1875.  Grt.,  Cau.  Ent.,  vii,  58;  pr.  syu, 
1879.  Grt.  Can.  Ent.,  XI,  188;  pr.  var. 

Bluish  gray,  with  a  dark,  somewhat  reddish  fuscous  shade  through 
superior  half  of  wing,  interrupted  only  at  apex.  Terminal  space  also 
(Uwky.  Median  lines  evident,  geminate.  Basal  line  present.  T.  a.  lino 
outwardly  oblique,  lunate.  T.  p.  line  crenulale,  parallel  with  outer 
margin.  8.  t.  line  concolorous,  broad,  marked  by  the  dark  terminal 
space  and  a  preceding  narrow,  dusky  shade.  A  row  of  brown  terminal 
lunules.  A  narrow  transverse  shade  through  median  space,  rather 
darkening  the  cell  between  the  ordinary  spots.  Claviform  moderate 
in  size,  darker.  Orbicular  IJirge,  oblique,  gray.  Beuiform  rather  largOi 
somewhat  constricted  at  middle,  black  margined,  inferiorly  dusky. 
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Secondaries  fasco-lateoas,  darker  outwardly.  Beneath,  powdery,  with 
darker  outer  line  and  discal  spot.  Head  and  thorax  concoloroas  with 
primaries,  collar  with  a  dark  line. 

Expands  3^-35™"*  (1.28  to  1.40  inches). 

Habitat. — ^Canada ;  Northern,  Eastern,  Middle,  and  Central  States. 

Eight  specimens  are  in  the  Museum  collection:  Maine  (J.  B.  S.,C. 
V.  K.);  Lewis  County,  New  York,  July  4  (Meske). 

A  modestly  marked  species,  rather  variable  in  the  amount  of  darii 
shading  to  the  primaries.  The  type  of  Mr.  Morrison's  illabefacta  is  a 
pale  specimen,  but  not  entitled  to  rank  as  a  variety.  The  rather  cod- 
trastiugly  dark  terminal  space  and  even  s.  t.  line  will  serve  to  identify 
this  species. 

The  harpes  of  male  are  bent  toward  tip,  the  angle  somewhat  pro- 
duced and  corneous,  at  tip  enlarged  into  a  concave  lappet,  which  is 
somewhat  acutely  produced  at  its  upper  edge.  Inwardly  it  is  fringed 
and  densely  matted  with  spinules.  At  the  angle  there  is  a  small  beak- 
like process.    The  clasper  is  single,  rather  short,  and  moderately  stoat. 

Mamestra  rugosa  Morr. 

1875.  Morr.,  Proo.  Boat.  Soc.  Nat.  Hist.,  xvizi,  119;  Mamettra, 

Bluish  or  violet  gray.  Median  space,  terminal  space,  superior  por- 
tion of  basal  space,  and  a  costal  patch  in  s.  t.  space  red-brown.  Basal 
line  hardly  traceable.  A  short,  black  longitudinal  dash.  T.  a.  line 
outwardly  oblique,  somewhat  curved,  and  slightly  dentate  on  the  veins, 
obsoletely  geminate.  T.  p.  line  parallel  with  outer  margin,  even.  S.  t 
line  very  even,  yellowish,  marked-  by  the  dark  terminal  space  and  a 
preceding  row  of  black  spots.  Apex  pale.  Glaviform  small,  narrow, 
concolorous.  Orbicular  pale,  narrow-ovate,  oblique.  Beniform  con- 
stricted at  middle,  slightly  oblique,  with  yellow  annulus,  else  coQColor- 
ous.  Secondaries  yellowish  at  base,  outwardly  fuscous.  A  dark  discal 
lunule.  Beneath  yellowish,  with  darker  discal  dots  and  outer  margin. 
Head  and  thorax  concolorous  with  primaries,  collar  with  a  dusky  line. 

Expands  32™°»  (1.28  inches). 

Habitat.— Maine. 

A  single  specimen,  without  locality,  is  in  the  Museum  collectioD  (0. 
V.  E.). 

The  species  is  easily  recognized  by  the  yellowish  secondaries  and  the 
very  rigid,  broad  s.  t.  line. 

The  harpes  are  bent  near  tip,  where  they  are  enlarged,  as  in  legitima^ 
and  furnished  at  tip  with  a  long,  stout  spine.  Tip  with  only  a  fringe 
of  spinules.  Olasper  very  simple,  consisting  of  a  slightly  curved  and 
rather  slender,  corneous  hook. 

Mamestra  noverca  Qrt. 
1878.  Grt.,Can.Ent.,x,230;  Mamestra. 
Fuscous  brown,  with  blackish  irrorations.    Median  lines  distinct, 
geminate,  include<l  spaces  pale ;  basal  line  distinct ;  a  black  basal  dash, 
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attaining  the  t.  a.  line;  t.  a.  line  sinuate,  outwardly  oblique;  t.  p.  line 
very  even,  parallel  to  outer  margin ;  s.  t.  line  narrow,  interrupted, 
irregularly  sinuate,  marked  by  a  row  of  preceding  sagittate  black 
dashes.  A  row  of  black  terminal  lunules.  A  pale  line  at  base  of 
fringes.  Clariform  wanting.  Orbicular  small,  oval,  concolorous  or  a 
little  paler,  black  ringed,  sometimes  connected  with  the  t.  a.  line. 
Beuiform  upright,  rather  narrow,  pale,  with  sometimes  a  dark  center. 
Secondaries  pale  luteo  fuscous,  outwardly  darker.  Beneath,  somewhat 
reddish,  powdery,  with  outer  line  and  small  discal  spot. 

Expands  31-33°^  (1.24  to  1.32  inches). 

Habitat. — California,  Colorado,  Arizona,  Nebraska. 

Two  specimens  are  in  the  Museum  collection:  Arizona,  Colorado 
(J.  B.  S.). 

This  is  a  well  distinguished  form,  recognizable  by  the  even,  pale  t.  p. 
line,  and  the  narrow,  upright,  pale  reniform. 

Harpes  of  male  gradually  broadening  toward  tip,  where  they  are 
superiorly  longer,  the  ends  squarely  cut  off.  Clasper  rather  long,  and 
at  base  slender,  twisted,  at  tip  beak-like. 

Mamestra  goodelll  Grt. 

1875.  Grt.,  Can.  Ent.,  VII,  223;  Mamestra, 

Dull  sordid  fuscous  brown,  with  the  lines  obliterated  or  but  feebly 
marked.  Sometimes  there  are  local  brownish  or  green  shades,  not 
defiuitely  marked,  and  so  variable  that  they  are  not  describable.  The 
basal  line  is  usually  present;  t.  a.  obsoletely  geminate,  outwardly  con- 
vex, indented  on  the  veins;  t  p.  line  crenulate,  parallel  with  outer 
margin;  s.  t.  line  indeflnite,  pale,  irregular,  preceded  by  a  dusky  shade. 
Olaviform  black  filled,  but  usually  indefinitely  limited  and  somewhat 
variable  in  size.  Ordinary  spots  concolorous  or  somewhat  paler,  black 
ringed,  moderate  or  small  in  size,  and  somewhat  variable  in  shape. 
Cell  usually  a  little  darker  between  these  marks.  Secondaries  paler, 
smoky  fuscous.  Beneath,  variable  in  shade,  with  a  common  outer  line 
and  discal  spot,  which  are  also  variably  distinct. 
Expands  28-34™""  (1.12  to  1.36  inches). 

Habitat. — Canada ;  Northern,  Eastern,  and  Middle  States,  west  to 
Nebraska. 

Five  specimens  are  in  the  Museum  collection:  Holderness,  New 
Hampshire,  July  16  (C.  V.  R.);  New  Hampshire,  July  20  (TJ.  S.  N.  M,) ; 
Sharon,  New  York,  August  4  (Meske) ;  Lewis  County,  New  York,  July 
10  (0.  V.  E.)}  New  York  (J.  B.  S.). 

An  obscure  species,  decidedly  variable  in  size  and  maculation.  It 
varies  in  the  distinctness  of  the  meilian  lines,  the  shade  of  the  ground 
color,  the  prominence  of  the  claviform,  which  is  sometimes  barely 
traceable,  though  usually  black  and  contrasting,  and  also  in  the  amount 
of  black  around  the  ordinary  si)f)ts.  The  form  from  Nebraska  is  more 
sordid  and  evenly  marked  than  the  enstern  specimens,  but  seems  other- 
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wise  the  same.    The  vestitare  is  somewhat  loosely  applied,  hence  per- 
fect specimens  are  rare. 

l^he  male  harpes  are  strong,  gradually  tapering  to  an  obtusely  rounded 
tip.  The  clasper  is  short,  thick,  curved,  jaggedly  truncate  at  tip.  Jimt 
below  the  base  of  this  clasper  is  a  broad  pad,  densely  clothed  with 
small  teeth  or  spinules. 

Mamestra  quadrata,  sp.  no  v. 

Dull  fuscous  brown,  collar  with  a  distinct  black  transverse  line  nar- 
rowly margined  with  reddish  scales.  Primaries  varying  somewhat  in 
shade,  obscurely  marked,  yet  all  the  maculation  traceable.  Basal  line 
geminate,  defining  lines  blackish  brown,  included  space  somewhat 
paler,  especially  in  the  submedian  interspace,  where  it  is  reddish;  ta. 
line  upright,  with  three  rather  even  outcurves  between  the  .veins, 
geminate,  the  defining  lines  blackish  brown,  incomplete,  interrupted, 
included  space  lightened  by  a  few  reddish  scales;  t.  p.  line  rather 
evenly  bisinuate,  not  greatly  outcurved  over  reniform,  geminate,  the 
inner  line  only  distinct,  the  outer  rarely  traceable  in  the  somewhat 
paler  s.  t.  space;  s.  t.  line  rather  evident,  narrow,  pale,  forming  a  small 
W-mark  on  veins  3  and  4,  additionally  marked  by  a  variably  evident 
series  of  preceding  sagittate  dashes,  which  are  sometimes  entirely 
wanting,  and  by  the  darker  terminal  space.  A  narrow,  dark,  terminal 
line.  Fringes  with  a  pale  line  at  base,  cut  with  yellowish  opposite  the 
veins.  These  latter  are  more  or  less  obviously  marked  with  white  and 
black  scales,  rendering  their  course  traceable.  The  s.  t.  space  is  paler 
than  the  rest  of  the  wing,  becoming  somewhat  contrasting  in  the  sub- 
median  interspace,  and  forming  in  some  specimens  the  only  prominent 
feature.  Glaviform  concolorous,  moderate  in  size,  more  or  less  com- 
pletely defined  by  black  scales,  sometimes  barely  traceable.  Beyond 
this  is  sometimes  a  quadrate  black  patch  extending  to  the  t.  p.  line, 
and  contrasting  strongly  with  the  following  pale  patch  in  s.  t.  space; 
but  this  is  sometimes  reduced  to  two  parallel  black  lines,  and  more 
rarely  wanting  altogether.  The  ordinary  spots  are  concolorous  or  very 
slightly  paler;  a  little  powdery.  Orbicular  oval,  scarcely  defined. 
Beniform  slightly  constricted,  better  defined  by  an  annulus  of  pale 
scales.  Secondaries,  even  smoky  brown,  with  a  faint  discal  lunule. 
Beneath,  dull  brown,  powdery,  with  a  darker  discal  lunule  and  a  dusky 
outer  line,  which  may  be  distinct  on  both  wings,  wanting  on  primaries 
only  or  entirely  absent* 

Expands  31  to  33">°»  (1.24  to  1.32  inches). 

Habitat. — June  and  July,  Placer  County,  California.  (Through  C. 
V.  E.) 

There  are  eight  good  specimens  in  the  Museum  collection,  some  of 
which  bear  the  red  number  247,  indicating  biologic  notes  in  Dr.  Riley's 
possession. 

The  species  is  broad  winged,  and  in  this  and  the  general  vagueness 
of  its  maculation  it  resembles  desperata.    The  small  indentations  of  the 
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fl.  t.  line  are  not  enoagh  marked  to  refer  the  species  to  the  W-album 
group.- 

The  genital  structure  of  the  male  is  characteristic.  The  harpes  are 
apcnrved  beyond  the  middle,  and  then  abruptly,  nearly  rectangularly 
beat,  and  produced  into  a  narrow  spur,  broadening  lappet  like  at  tip, 
aod  there  inwardly  spiuulose.  From  this  bend,  superiorly,  arises  the 
stout  somewhat  twisted  and  irregular  corneous  clasper,  not  reaching 
the  tip  of  the  harpe.  The  figure  will  probably  explain  this  structure 
more  satisfactorily. 

Mamestra  obsonra  Smith. 

1887.  Smith,  Proo.  U.  S.  Nat.  Mas.,  x,  46^ ;  Mamestra, 

Dull,  smoky,  fuscous,  with  a  faint  brownish  tint.  Median  lines 
vague  or  obsolete.  S.  t.  line  distinct,  narrow,  pale,  marked  by  a  pre- 
ceding black  shade.  A  pale  line  at  base  of  fringes.  Glaviform  want- 
ing. Ordinary  spots  incompletely  black  margined,  concolorous.  Ken- 
iform,  with  a  faint  reddish  flush.  Secondaries,  pale  fuscous.  Beneath, 
even,  pale,  powdery,  with  dusky  outer  Hue  and  discal  spot.  Head  and 
thorax  concolorous  with  primaries,  collar  pale  tipped. 

Expands  33«°»  (1.32  inches). 

Habitat. — !  Arizona,  Wisconsin. 

The  type  is  in  the  Museum  collection,  presumably  from  Arizona  (coll. 
J.  B.  S.),  and  I  have  associated  with  it  another  specimen  from  Wis- 
consin (coll.  O.  Meske),  which  dififers  in  the  more  obvious  median  lines, 
but  seems  similar  in  all  other  respects.  Both  are  males,  and  the  sexual 
characters  agree,  in  main  features  at  least,  so  far  as  I  could  examine 
them.  The  locality  of  the  type  is  uncertain.  It  came  to  me  with  a  lot 
of  Arizona  material,  but  from  a  collection  containing  much  from  other 
localities.  The  thoracic  and  abdominal  tuftings  are  distinct,  but  not 
prominent.  The  harpes  of  male  are  rather  broad,  somewhat  abruptly 
tapering  to  an  acute  tip.  The  clasper  is  moderately  long,  somewhat 
irregular,  slightly  curved  and  acute  at  tip. 

Mamestra  ectypa  Morr. 

1875.  Morr.  Proc.  Boat.  Soc.  Nat.  Hist,  xviii,  118 ;  Mamestra. 

hella  Grt. 
1883.  Grt.,  Papilio,  iii,  30;  Mamestra. 

Bather  rich,  dark,  umber  brown,  with  a  violet  tinge  before  t.  a.  and 
after  t.  p.  line.  Basal  line  distinct,  double.  T.  a.  line  rather  even, 
outwardly  curved,  a  strong  dent  on  vein  1.  T.  p.  line  lunulated,  nearly 
parallel  with  outer  margin;  both  lines  obsoletely  geminate.  S.  t.  line 
contrasting,  pale  yellow,  sinuate,  marked  by  preceding  dark  spots.  A 
row  of  black  terminal  lunules.  Glaviform  outlined  in  velvety  black, 
and  followed  by  a  pale  shade  which  extends  obliquely  upward  over  the 
orbicular  to  costa.  Orbicular  rather  large,  oval,  oblique,  pale  ringed, 
with  a  somewhat  darker  center.  Reniform  rather  long,  upright  or 
slightly  oblique,  black  margined,  concolorous  or  slightly  paler.    Second- 
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aries  smoky  fascoas.  Beneath,  powdery,  secondaries  with  doable  outer 
lines  more  or  less  evident,  and  dark  discal  spot. 

Expands  27-30°^°^  (1.08  to  1.20  inches). 

Habitat. — New  Jersey,  West  Virginia. 

A  single,  poor  specimen  from  New  Jersey  is  in  the  Mnseam  collec- 
tion (C.  V.  R.). 

1  have  seen  the  types  of  both  Morrison's  and  Grote's  species  and 
they  are  identical  in  specific  characters.  The  species  is  readily  knowD 
by  the  bright  coloration  and  the  prominent  yellow  s.  t.  line. 

The  harpes  are  semi-chitinous,  inferiorly  with  a  thickened  chitinous 
margin.  The  tip  is  somewhat  narrowed,  lappet  like.  From  the  cor- 
neous inferior  margin  arises  a  short,  cylindrical,  corneous  dasper,  and 
behind  this  a  small  beak  like  process. 

Group  RENIQERA. 

The  four  species  that  are  placed  in  this  group,  though  very  distinct 
in  color  and  maculation,  are  yet  closely"  allied  in  structure.  They  are 
all  small,  rather  plump  forms,  with  short,  obtuse  primaries,  fringes 
rather  long  and  thoracic  tuftings  distinct.  The  abdomen  is  tufted  only 
at  base,  and  that  indistinctly,  but  is  furnished  in  the  male  with  evident 
lateral  tufts.  The  male  antennae  have  the  joints  well  defined  and 
ciliated,^  without  being  serrated.  The  male  genitalia  are  alter  the  one 
type.  The  harpes  are  broad  at  base,  suddenly  narrowed  or  deeply 
cmarginate  at  upper  side,  leaving  an  acute,  pointed  tip,  inwardly  mar- 
gined with  spinules.    The  clasper  is  a  long,  slender,  curved  hook. 

Renigera  is  darkest,  with  prominently  marked  green  reniform.  There 
is  a  green  patch  at  base  and  another  near  hind  angle.  The  claviform 
is  black. 

Egens  is  usually  paler,  lacks  the  green  patches,  but  has  the  reniform 
outlined  in  white.  The  claviform  is  not  at  all  prominently  marked. 
The  darker  forms  are  Mr.  Grote's  cinnabarina^  the  paler  forms  have 
been  named  ferrea^  also  by  Mr.  Grote. 

Spiculosa  is  a  very  pretty  species,  differing  from  the  preceding  by 
tlie  distinct  median  lines  and  neatly  outlined  ordinary  spots.  The 
reniform  is  not  prominently  white  marked  and  the  veins  are  pale  through 
median  space. 

Circumcincta  is  marked  like  egensy  but  has  the  gray  color  and  super- 
ficial appearance  of  olivacea,  connecting  the  two  groups. 

A  table  is  scarcely  necessary  for  the  definition  of  these  forms. 

Mamestra  renigera  Steph. 
1829.  St^ph.,  Ent.,  Haust.,  ii,  16;  Celcena. 
1^57.  Wlk.,  C.  B.  Mus.,  Het.,  x,  2m^=herbmacula. 
1S(}'),  Riley,  let  Kept.  Ins.  Mo.,  86,  f.  31. 
IS74,  Grt.,  Can.  Ent.,  vi,  132;  Mamestra. 
IH-'l.  Riley,  Supplt.  to  Mo.  Repts.,  56;  Mamestra. 
1883.  Edwards,  Papilio,  in,  1.33;  larva  on  Cichorium  intyhus, 

herbimacula  Gn. 
18.V2.  Gn.,  Sp.  Gen.  Noct.,  i,  22.3,  Cd(Fna. 
1857.  Wlk.,  C.  B.  Mus.,  Lop.  Het.,  x,  26-2;  Ceia»a. 
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Dark  brown  with  a  variably  evident  carmine  suffasion,  often  distinot 
only  in  the  s.  t.  space^  but  usoally  embracing  the  entire  wing.  Median 
lines  more  or  less  indistinct,  obsoletely  geminate.  Basal  line  present. 
Basal  space  with  a  mossy  green  longitudinal  shade,  and  a  black  spot 
at  inner  margin.  T.  a.  line  outwardly  oblique,  slightly  sinuate.  T.  p. 
line  nearly  parallel  with  outer  margin,  even.  S.  t.  line  irregular,  marked 
by  the  contrast  between  the  darker  terminal  and  paler  s.  t.  space. 
Claviform  moderate  in  size,  black.  Orbicular  small,  round,  black  mar- 
ginf  d,  rather  paler.  Reniform  upright,  small,  narrow,  white  ringed, 
mossy  green.  A  black  shade  surrounds  the  reniform  and  is  continued 
through  the  median  space  close  to  the  t.  p.  line.  A  large  patch  of  mossy 
green  in  the  s.  t.  space  near  hind  angle.  Secondaries  whitish  with 
fuscous  powdery  outer  and  costal  margins.  Beneath,  dark  fuscous, 
with  carmine  powderings.  Secondaries  paler.  Head  and  thorax  con- 
colorous  with  primaries. 

Expands  25-30«°»».  ( 1  to  1.20  inches). 

Habitat.— Canada,  south  to  Georgia,  west  to  Nebraska. 

The  Musenm  series  contains  twelve  specimens,  and  others  are  among 
the  duplicates.  The  localities  represented  are :  (Juion  County,  Illinois^ 
May  25;  Missouri;  North  Carolina  ;  Washington,  District  of  Columbia^ 
June  11-29,  August  28,  September  9  (C.  V.  R.) ;  New  York  (J.  B.  S.) ; 
Sharon,  New  York,  July  27  (Meske) ;  Northern  Illinois ;  Buflfalo,  New 
York ;  Lincoln,  Nebraska  (Museum  collection). 

Our  most  common  eastern  species,  and  very  easily  recognized.  It  is 
one  of  the  smallest  of  the  eastern  species,  and  does  not  vary  to  any 
great  extent.  The  dark  brownish  primaries,  mossy  green  markings,  and 
white  marked  reniform  sufficiently  define  the  species. 

Some  of  the  Museum  specimens  bear  the  Kiley  number,  2663,  and  are 
bred.    The  larva  has  been  several  ti  mes  described  in  economic  literature* 

MameBtrae^fiiis  Wlk. 
1857.  Wlk.,  C.  B.  Mas.,  Lep.  Het.,  z,  263;  Celtma, 
1882.  Grt.,  lU.  Essay,  45;  Cel(ena, 
1889.  Butler.  Trans.  £nt.  Soc.  Load.,  386;  Mamesira. 

»<ncte;Wlk. 
1865.  Wlk.,  Suppl.  C.  B.  Mas.,  Het.,  in,  728;  Hadenaf 
1889.  Butl.,  Trans.  Ent.  Soc.  Lond.,  38ti;  pr.  syn. 

ferrea  Grt. 
1875.  Ort.,  Can.  Ent.,  vii,  25;  Mamesira. 
1881.  Grt.,  Can.  Ent.,xiii,  130;  Mamesira. 
1989.  Ball.,  Trans.  Knt.  Soo.  Lond.,  386;  pr.  syn. 

yar.  cinnabarina  Grt. 
1874.  Grt.,  Proc.  Bost.  Soc,  Nat.  Hiai.  xvi,  241 :  Mamesira. 

Varying  from  pale  rust  to  dark  brown,  median  and  terminal  space 
dark  brown.  Median  lines  geminate.  Basal  line  distinct.  T.  a.  line 
outwardly  oblique,  curved  between  veins.  T.  p.  line  rather  even,  out- 
wardly curved  over  reniform.  S.  t.  line  narrow,  sinuate,  concolorous, 
usually  marked  only  by  the  difiference  in  shade  between  s.  t.  and  ter- 
minal space,  rarely  preceded  by  a  dusky  shade ;  sometimes,  in  dark 
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specimens,  hardly  traceable.  Claviform  rather  small,  concolorons. 
Orbicular  small,  oblique,  slightly  paTer.  Reniform  small,  upright,  with 
broad  white  aunulus,  somewhat  constricted  at  middle.  An  indefinite 
dark  shade  through  median  space.  Secondaries  smoky  fuscous.  Be- 
neath, dusky  with  reddish  powderings.  Head  and  thorax  coneoloroos 
with  primaries,  the  latter  with  tuftings  distinct.  Antennse  and  genitalia 
of  male  essentially  as  in  spieulosa. 

Expands  25-27™™.  (1  to  1.08  inches). 

Habitat. — California,  Oregon,  Washington,  Vancouver,  Hudson's 
Bay  territory. 

Of  the  type  form,  ferrea  Grt.,  seven  specimens  are  in  the  collection: 
Oalifornia  (C.  V.  R.) ;  Washington,  Vancouver  (J.  B.  S.). 

Of  the  form  cinnabarina  Grt.  there  are  nine  specimens:  Ganfornia 
(Meske,  0.  V.  R.) ;  Marin  County  (J.  B.  S.) ;  Placer  County,  September; 
Los  Angeles  County,  October  (through  C.  V.  R.) ;  Washington  (Meske, 
J.  B.  S.) — specimens  of  each  form  labeled  by  Mr.  Grote. 

This  is  rather  a  variable  species  in  ground  color,  though  the  macala- 
tion  is  constant  and  easily  recognizable.  The  white  ringed  reniform  is 
a  conspicuous  feature,  and  this  species  replaces  renigera  on  the  Pacific 

<50a8t. 

In  the  synonymy  I  have  followed  Butler,  who  makes  his  references 
with  the  types  under  examination,  ani  speaks  positively. 

Mr.  Grote  says  in  the  111.  Essay,  45:  "The  single  specimens  repre- 
senting Cehnna punfitifera,  infecta^  and  egens  are  really  so  poor  that  I  do 
not  think  the  species  can  be  made  out  with  satisfactory  certainty." 

Mamestra  spioulosa  Grt. 

1883.  Ort.,  Can.  Ent.,  xv,  28 ;  Mamesira, 

Somewhat  luteous  brown,  all  the  lines  distinct,  paler.  Median  lines 
geminate.  Basal  line  present.  Basal  space  evenly  colored.  T.  a.  line 
evenly  oblique,  the  defining  lines  narrow,  dark,  the  included  space  pale. 
T.  p.  line  even,  outwardly  angulate  over  reniform.  Median  space  some- 
what darker  than  base,  the  veins  yellowish  marked.  Claviform  dusky, 
rather  large  in  size.  Ordinary  spots  concolorous,  pale  ringed.  Orbicu- 
lar rather  large,  oblique.  Reniform  narrow,  upright.  Beyond  thet.  p. 
line  the  s.  t.  space  is  pale,  gradually  becoming  darker  to  outer  margin. 
S.  t.  line  pale,  distinct,  sinuate,  curved  round  the  pale  apical  patch.  A 
row  of  black  terminal  lunules.  Fringes  pale  lined  at  base.  Second- 
aries soiled  whitish.  Beneath,  gray  fuscous,  powdery,  a  discal  spot 
on  all  wings.  Head  and  tliorax  concolorous  with  primaries.  The  male. 
antennii3  have  the  joints  well  defined,  but  hardly  serrate.  The  geni- 
talia are  those  of  the  group. 

Expands  25"^°*  (1  inch). 

Readily  distinguished  by  the  irregular  ordinary  spots  and  the  pale 
median  lines.  Its  close  connection  with  the  others  of  this  group  is 
marked  by  the  identity  of  habitus  and  wing  form. 
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Mamestra  circumcinctai  sp.  uov. 

Head  and  thorax  dark  gray  with  a  brownish  admixture.  Collar  in 
feriorly  more  brownish,  crossed  by  a  black  line,  white  tipped.  Patagi» 
black  margined.  Primaries  dark  gray,  with  a  variable  reddish  admix- 
ture, obvioas  always  in  the  s.  t.  space;  median  space  more  blackish. 
Basal  line  distinct,  geminate,  black  margined;  included  space  paler,  a 
carved  black  mark  emphasizing  its  lower  external  boundary.  T.  a.  line 
oblique,  outcurved  between  veins,  geminate,  black,  the  included  space 
paler.  T.  p.  line  geminate,  black,  outerline  less  distinct,  included  space 
paler,  outcurved  over  cell  and  evenly  oblique  below.  8.  t.  line  irregu- 
lar, faint,  narrow,  marked  by  a  preceding  dusky  patch  in  s.  t.  space  on 
costa,  and  the  darker  terminal  space,  white  marked  opposite  anal  angle. 
An  interrupted  black  line  at  base  of  fringes,  which  are  cut  with  pale. 
The  claviform  is  small,  but  distinct  and  black  r  nged.  Orbicular  con- 
colorous  or  a  little  paler,  irregularly  ovate,  oblique,  incompletely  black 
ringed,  lieniform  upright,  small,  centrally  constricted,  white  ringed 
as  in  its  allies.  Secondaries  whitish  gray,  sometimes  with  a  brownish 
admixture,  with  a  vague  du^ky  discal  lunuleand  a  dusky  terminal  line. 
A  yellowish  line  at  base  of  fringes.  Beneath,  whitish,  powdered  with 
black,  a  vague  outer  line  and  discal  spot  on  secondaries. 

Expands  25-39"^"*  (1  to  1.16  inches). 

Habitat. — Sierra  Nevada,  California. 

Both  sexes  are  from  Mr.  Edwards's  collection.  There  is  a  difference 
in  the  amount  of  reddish  admixture  in  the  two  specimens  before  me, 
the  female  inclining  to  the  cinnabarina  type,  while  obviously  different 
by  the  squammose  vestiture  and  complete  black  lines,  and  the  male  re- 
sembling olivacea  so  strongly  that  I  compared  it  closely  at  first,  expect- 
ing a  variety  of  this  protean  form.  The  sexual  characters,  however, 
refer  the  species  to  the  renigera  group. 

Groap  OLIVACBA. 

The  species  of  this  group  agree  in  small  size,  rather  robust  form,  in 
short  stumpy  primaries  and  distinctly  tufted  thorax  and  abdomen,  the 
latter  in  the  S  also  with  lateral  tufts.  In  appearance,  i.  e.,  wing  form 
and  habitus,  the  species  are  related  to  the  renigera  group,  from  which 
they  differ  in  the  form  of  the  male  genitalia.  This  is  alike  in  all  the 
Bi)ecies  referred  here.  The  harpes  are  broad  at  base,  rather  abruptly 
narrowing  and  then  again  gradually  widening  into  a  rounded,  concave 
lappet  which  is  inwardly  spinulose  at  tip.  The  clasper  is  moderately 
curved  and  corneous,  half  the  length  of  the  harpes. 

Three  species  are  referred  here,  separated  as  follows : 

T.  p.  lino  siuuate,  incurved  below  reniform ou vacka. 

T.  p.  line  rigidly  oblique  from  subcostal kkctilinea. 

Median  lines  unusually  approximate,  curved  toward  center  of  wing,  aud  alinust 
touching  at  inner  margin vau-media. 
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Color  can  not  be  used  in  this  group,  for  there  is  a  most  distressing 
amoant  of  variability  in  this  respect.  Olivacea  especially  has  an  exceed- 
ingly wide  range  of  variation,  and  it  requires  a  long  series  to  adequately 
show  the  connection  of  the  extremes. 

It  would  not  be  a  matter  of  much  surprise  if  eventually  all  the  spe- 
cies here  referred  proved  forms  of  the  same  type. 

M amestra  olivacea  Morr. 

1874.  Morr.,  Proc.  Boat.  Soc.  Nat.  hist.,  xvii,  143;  Mam€9tra. 

1875.  Grt.,  Can.  Ent.,  vil,  27  ;  Mameatra, 
1877.  Grt.,  Bull.  U.  8.  Geol.  Surv.,  in,  7^;  Mamestra. 
1887.  Smith,  Proo.  U.  S.  Nat.  Mus.,  X,  465 ;  Mamestra, 

comU  Grt. 
18T7.  Grt.,  Ball. U.S.  Geol.  Surv.,  in,  85;  Mamestra, 

Var.  OBSCURiOR  Smith. 
1887.  Smith,  Proj.  U.S.  Nat.  Mas.,  X,  465;  Mamestra, 

Gray  to  brown  fuscous,  median  space  darkest,  basal  space  paler  to- 
ward t  a.  line,  subterminal  space  pale  gray,  terminal  space  variable, 
but  always  darker  than  the  subterminal.  The  whole  wing  is  often  more 
or  less  completely  suffused  with  mossy  green  and  with  a  more  or  less 
evident  pinkish  shade  in  basal  and  s.  t.  spaces.  Basal  line  geminate^ 
black ;  included  space  paler  than  ground  color,  sometimes  reddish.  A 
short,  often  not  evident,  basal  dash.  Median  lines  geminate,  the  in-  I 
eluded  space  pale.  T.  a.  line  with  an  even,  somewhat  oblique  outward 
curve,  rarely  with  a  slight  tooth  on  veiu  1.  T.  p.  line  even,  outwardly 
curved  over  reniform  and  inwardly  curved  beneath.  The  outer  por- 
tion of  the  line  is  often  indistinct,  the  included  space  always  pale.  S. 
t.  line  pale,  irregularly  sinuate,  sometimes  marked  only  by  the  contrast 
between  the  terminal  and  s.  t.  spaces,  but  more  usually  preceded  by  a  | 
dusky  shade.  Claviforro  always  outlined  but  usually  very  indistinct, 
lost  in  the  dark  ground  color.  Orbicular  small,  ovate  oblique,  slightly 
paler.  Beniform  upright,  oblong,  often  with  a  median  constriction, 
whitish,  prominent.  The  s.  t.  line  is  often  accompanied  by  a  greenish 
shade,  and  there  is  sometimes  a  reddish  shade  near  hind  margin.  On 
costa  the  median  space  is  of  the  ground  color.  Secondaries  smoky  fus- 
cous to  blackish,  paler  at  base.  Beneath,  dusky,  with  outer  dark  line 
and  discal  spot.  Head  and  thorax  concolorous  with  primaries,  patagis 
often  discolored,  white. 

Expands  23-26°'°»  (.92  to  1.04  inches). 

Habitat. — Atlantic  to  Pacific,  through  northern  and  middle  United 
States;  Canada. 

Kiue  specimens  are  in  the  Museum  series,  others  in  the  duplicates. 
Localities  are :  New  York  (0.  V.  R.,  J.  B.  S.) ;  Sharon,  New  York,  July 
28,  August  10  (Meske);  central  Missouri,  northern  Illinois  (C.  V.  E.); 
Montana  (J.  B.  S.);  Utah  (from  Department  of  Agriculture). 

This  is  decidedly  the  most  variable  of  our  species  of  Manustra,  K 
varies  iu  ground  color  and  in  degree  of  contrast  between  the  pale  and 
dark  portions  of  the  wing.    Sometimes  it  is  almost  evenly  gray;  often 
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prettily  marked  with  mossy-green  and  rose-red,  with  strongly  contrast- 
ing white  8.  t.  space ;  again  with  a  very  even  yellowish-green  sufifnsion. 

The  type  of  eomis  is  a  very  bright,  strongly  marked  specimen,  like 
typical  oliva^cea^  bat  so  spread  that  the  insect  appears  more  plump, 
shorter  winged,  and  differently  marked. 

The  variety  obscurior  is  from  Maine,  and  is  very  evenly  dark  gray 
with  a  green  snffusion,  the  lines  velvety  black,  a  red  shade  on  t.  p.  line 
inferiorly,  secondaries  blackish. 

Variable  as  is  the  species  in  color,  it  is  constant  in  essential  details 
of  macalation.  The  median  lines  do  not  vary  to  any  appreciable  ex- 
tent, and  the  reniform  is  always  distinctly  paler  than  the  ground  color. 
Its  range  is  very  wide,  but  none  of  the  varieties  seem  to  be  races. 

Mamestra  rectilinea  Smith. 
1887.  Smith,  Proc.  U.  S.  Nat.  MusTf  x,  465  ;  Mamestra, 

Dark  fuscous  brown,  with  a  deep  crimson  brown  shading  which  is 
variably  distinct,  and  a  yellowish,  some  what  mossy  green  shading  over 
all.  T.  a.  line  geminate,  with  wide,  rather  irregular  outward  curve.  T. 
p.  line  angulate  on  costa,  then  rigidly  oblique  to  hind  margin,  geminate. 
Basal  line  distinct,  geminate.  S.  t.  line  rarely  distinct,  pale,  its  course 
sinuate.  Usually  it  is  more  or  less  lost  in  the  irroration  of  the  outer 
part  of  wing.  Ordinary  spots  essentially  as  in  olivacea,  but  the  reni- 
form is  not  so  contrasting.  Secondaries  varying  from  fuscous  to  black- 
ish, paler  toward  base.  Beneath,  dark  gray,  powdery,  with  variably 
distinct  outer  line  and  discal  dot.  Head  and  thorax  concolorous  with 
primaries,  patagiaB  sometimes  with  white  disc. 

Expands  25-28°»°»  (1  to  1.12  inches). 

Habitat. — ^New  York,  Colorado,  California,  Oregon,  Vancouver. 

Eight  specimens  are  in  the  Museum  collection :  New  York  (through 
C.  V.  E.) ;  Vancouver  (J.  B.  S.,  the  types). 

Essentially  like  olivacea,  from  which  it  differs  primarily  in  the  very 
evenly  oblique  t.  p.  line,  and  more  irregular  t.  a.  line.  The  maculation 
is  more  powdery,  and  there  is  never  so  much  contrast  in  the  s.  t.  space. 
There  is  usually  a  prominent,  paler  patch  in  s.  t.  space  near  the  hind 
angle,  which  forms  an  obvious  feature  in  the  appearance  of  the  insect. 
The  abdomen  of  the  female  exceeds  the  secondaries,  and  is  rather 
prominently  tufted.  It  is  barely  possible  that  this  is  a  race  of  olivacea^ 
but  a  series  of  26  specimens  of  the  latter  species — many  of  them  west- 
ern— do  not  show  any  tendency  to  invalidate  the  characters  upon' which 
the  species  is  based.  On  the  other  hand  the  identity  of  the  male  char- 
acters indicates  a  very  recent  separation  from  the  parent  stock. 

Mamestra  vau-media  Smith. 
1887.  Smith,  Proc.  U.  S.  Nat.  Miis.,  x,  466;  Mamestra. 

Dark  smoky  gray,  paler,  with  a  reddish  tinge  beyond  the  t.  p.  line. 
Basal  line  indistinct.  T.  a.  line  geminate,  unusually  remote  from  base, 
outwardly  oblique,  even,  very  slightly  curved.  T.  p.  line  obsoletely 
geminate,  slightly  curved  and   inwardly  oblique,  reaching  the    hind 
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margin  close  to  the  t.  a.  line.  8.  t  line  pale,  irregular,  hardly  traeeable; 
a  pale  spot  near  internal  angle.  Ordinary  spota  concolorous,  subeqnal, 
almost  lo^t  in  the  dusky  ground  color.  Olaviform  indicated  by  a  du8ky 
blotch  on  t.  a.  line.  Secondaries  blackish  outwardly,  with  base  paler. 
Beneath,  fuscous  gray,  powdery.  Head  and  thorax  concolorous  with 
primaries. 

Expands  23»°»  (.92  inch.). 

Habitat.— Colorado.    Collected  by  Bruce. 

This  little  species  is  easily  recognized  by  the  V-shaped  median  space, 
beyond  which  the  wing  is  paler  and  with  a  reddish  tint  inferiorly.  The 
ordinary  spots  are  practically  obsolete. 

There  is  a  possibility  that  even  this  striking  form  is  only  an  extreme 
ofifshoot  from  the  oUioacea  stock,  though  I  have  nothing  to  indicate  that 
it  is  at  all  likely,  except  the  identity  of  the  male  sexual  characters. 

Oroap  LAUDABILIS. 

The  species  referable  to  this  group  agree  in  small  size  and,  except  in 
lorea^  pale  or  gray  ground  color,  with  more  or  less  yellow  or  reddish 
maculation,  some  forms  being  very  pretty.  They  are  rather  stoutly 
built,  the  wings  are  rather  small,  obtuse ;  in  cuneata  and  lorea  rather 
wider  than  in  the  others.  The  thorax  and  the  abdomen  dorsally  and 
laterally  are  more  or  less  evidently  tufted.  The  chief  character  drawing 
together  the  species  is  in  the  male  genitalia.  The  harpes  are  elongate, 
very  slender,  and  rather  gradually  dilated  at  tip.  Inwardly  the  tip  is 
produced  somewhat  acutely,  and,  except  in  lorea^  it  is  more  or  less  trun- 
cate. The  clasper  is  short,  stout,  corneous,  hook-like.  The  species  are, 
s'>me  of  them,  very  closely  related,  and  judgment  is  required  in  placing 
single  specimens  where  the  genitalia  are  not  examined. 

Lorea  is  separable  at  once  by  its  yellow-red  color.  In  this  it  is  peculiar, 
and,  with  its  single  transverse  lines,  the  t.  p.  very  evenly  oblique,  it  is 
a  readily  recognizable  form. 

Incurva  and  ^-lineata  are  distinguished  by  white  secondaries  in  both 
sexes.  They  are  separable  by  the  course  of  the  t.  p.  line,  which,  in 
incurvay  is  drawn  in  beneath  the  reniform,  and  rather  even,  while  in 
i-lineata  it  is  lunulate  and  oblique.  The  latter  is  a  decidedly  variable 
species,  and  in  some  of  its  forms  is  very  like  laudabilis  or  marinitincta ; 
but  it  is  always  recognizable  by  its  white  secondaries. 

The  sexual  characters  are  those  of  the  group,  the  tip  of  the  harpes 
truncate,  very  little  produced  inwardly.  The  clasper  is  very  stout,  some- 
what l)eak-like. 

The  remainder  of  the  species  have  fuscous  or  soiled  secondaries. 

Laudabilis  is  always  of  some  shade  of  green  for  the  ground  color,  bat 
that  is  the  only  character  of  ornamentation  that  is  constant  The  lines 
vary  in  situation,  in  degree  of  distinctness,  somewhat  also  in  coarse, 
and  the  color  of  the  median  space  is  alike  in  scarcely  two  specimens  of 
the  large  series  before  nie.  It  is  a  beautiful  insect.  Besides  the  green 
color,  the  genitalia  are  constant,  and  at  once  distinguish  the  form.    The 
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harpes  are  au-^saaliy  long,  the  tip  sinuate  and  inwardly  prolonged. 
It  is  fringed  witli  the  usual  row  of  spinules,  and  has  also  a  small  pad 
of  short,  stiff  bristles  at  the  inside  of  the  extreme  tip. 

Marinitincta  is,  comparatively,  a  very  constant  species,  with  always 
a  reddish  tint  to  primaries.  This  replaces  the  green  tint  of  laudabilia 
and  is  the  only  superficial  feature  I  have  been  able  to  discover  which 
will  separate  the  two.  The  genitalia,  however,  are  different.  The 
harpes  are  not  so  long,  are  only  slightly  dilated  at  tip,  not  sinuate  nor 
so  much  produced  inwardly,  and  without  the  pad  of  spinules.  All  the 
specimens  with  the  reddish  suffusion  have  this  structure,  and  all  the 
greenish,  no  matter  how  like  they  may  be  in  details  of  maculation,  have 
the  one  before  described.  There  is  also  a  peculiar  fascies,  impossible  of 
description,  which  separates  the  two. 

Alboguttata  is  disfinct.  The  even,  fusco-luteous  tint,  appearing  as 
though  there  was  a  layer  of  dark  over  the  ground  layer  of  yellow  scales, 
and  the  prominent  white  median  lines,  are  characteristic.  The  male  gen- 
italia are  very  like  those  of  marinitincta  ;  but  the  clasper  is  somewhat 
thickened  before  the  tip,  and  the  position,  though  not  the  shape,  of  the 
harpes  is  different.    There  is  no  confusing  this  with  any  allied  form. 

Ouneata  is  rather  larger  and  broader  winged  than  any  of  the  pre- 
ceding, with  much  more  constancy  in  color  and  maculation.  It  is  rather 
dark  ash-gray,  the  maculation  all  distinct,  though  not  contrasting.  The 
8.  t.  line  is  marked  by  a  distinct  yellow  dot  near  hind  angle,  and  an 
inroration  of  yellow  Hcales  beyond  the  reniform  is  evident  in  all  well 
preserved  specimens.  The  vestiture  is  somewhat  rough,  and  the  wings 
are  somewhat  broader  than  those  of  any  species  save  torea^  which  are 
referred  to  this  group.  It  is  not  easy  to  mistake,  though  brachiolum  Qf 
another  group  may  be  confounded  with  it  The  genitalia  differ  from 
those  of  the  preceding  in  the  more  gradual  enlargement  and  larger 
lappet-like  tip,  which  is  truncate  and  slightly  sinuate.  The  clasper  is 
rather  longer  and  more  hook-like;  but  altogether  the  species  belongs 
where  I  have  placed  it. 

The  following  table  will  assist  in  identifying  the  species : 

Seoondariee  white  in  both  sexes. 
Dark  gray,  evenly  colored;  t.  p.  line  strongly  incurred  below  reniform,  even  in 

conrse incurva.^ 

Variable,  more  or  less  contrasting;  tp.  line  lunnlate,  eyeuly  oblique  or  siuaate, 

not  incurved  below  reniform 4-linkata.  , 

Secondaries  dnsky  in  both  sexes. 
Primaries  green,  gray  or  blackish. 
Median  space  darker. 

Pale  gray,  with  a  faint  reddish  snffusion marinitIkcta 

Green ;  median  space  varying  from  red  to  black laudabius. 

Median  spa<*.e  not  darker. 
Median  lines  and  ordinary  spots  contrasting,  white  marked.... alboguttata.  . 
Median  lines  and  ordinary  spots  not  white  nor  contrasting ;  s.  t.  line  with  a 

yellow  spot  near  hind  angle cdneata. 

Primaries  reddish  yellow  or  dark  Inteons;  median  lines  siugle,  brown,  distinct  ; 
median  space  usually  darker .^-...lorka. 
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Mamestra  mourva  Smith. 

1887.  Smitb,  Proc.  U.  S.  Nat.  Mus.,  x,  466;  Mamestra. 

Dark  ash  gray,  rnediau^space  sotuewliat  darker.  Median  lines  gemi- 
nate, black  but  not  prominent,  included  space  of  ground  color.  Basal 
line  [present,  geminate,  ending  in  a  short  basal  black  dash.  T.  a.  line 
with  a  slight  outward  curve,  only  a  little  sinuate  or  lunate.  T.  p.  line 
deeply  incurved  below  the  reniform.  S.  t.  line  of  ground  color,  accom. 
panied  by  a  dusky  defining  shade,  its  course  irregularly  sinuate.  Clavi- 
form  concolorous,  black  lined.  Ordinary  spots  defined,  of  the  pale 
ground  color.  Orbicular  moderate,  irregularly  rounded.  Keuiform 
rather  broad  and  short,  its  inferior  margin  absorbed  in  t.  p.  line.  !Near 
the  hind  angle  the  s.  t.  line  is  marked  by  a  distinct  white  spot,  empha- 
sized by  a  blackish  line  crossing  the  secondaries  at  that  point.  Sec- 
ondaries white.  Beneath,  powdery,  especially  along  costa,  without  lines 
or  dots.  Head  and  thorax  like  primaries,  collar  with  a  black  line. 
Abdomen  distinctly  tufted. 

Expands  25"'™  (linch). 

Habitat. — Colorado,  Arizona,  New  Mexico. 

A  well-marked  species,  with  a  strong  resemblance  to  anguina  in 
another  group.  The  course  of  the  lines  is  almost  identical  and  so  is  the 
ground  color;  but  the  ordinary  spots  are  of  a  diflfereut  form  and  much 
smaller,  and  the  secondaries  in  the  male  are  white.  The  genital  struc- 
ture is  that  of  the  group  in  type,  but  the  harpes  have  the  angle  of  tip 
extended  as  in  leucogramma,  and  the  clasper  is  stout,  thick,  and  irregu- 
larly twisted,  forming  two  processes  from  one  base.  If  the  macula tiou 
were  to  leave  any  doubt  as  to  tbe  distinctness  of  the  species,  the  genitalia 
would  at  once  dissipate  it.  With  this  species  leucogramma  would  seem 
to  seek  its  allies  if  the  sexual  characters  can  be  used  to  associate  forms. 

MameBtra  4-lineata  Grt. 
1873.  Grt.,  Buff.  BuH.,  i,  140,  PI.  4,  f.  15  (f  Dianthacia). 

Ground  color  somewhat  bluish  ash-gray,  median  space  darker,  often 
with  a  reddish  suffusion.  The  lines  and  spots  are  as  in  lattdabUis.  At 
inferior  portion  of  t.  p.  line  there  is  always  a  prominent  white  shade, 
and  on  vein  2,  crossing  the  s.  t.  line,  there  is  a  distinct  black  dash 
which  is  characteristic.  The  secondaries  are  white  in  both  sexes,  the 
submedian  vein  strongly  marked  with  blackish  toward  the  margin. 
Beneath,  powdery,  with  discal  spots  but  no  distinct  outer  line.  Head  and 
tliora;^  like  primaries,  collar  with  a  black  line. 

Expands  25  to  27'""^  (1  to  1.08  inches). 

Habitat. — Arizona,  California. 

Nine  specimens  are  in  the  Museum  series,  others  among  the  duplicates: 
California  (J.B.  S.);  Los  Angeles  County,  California,  February,  March, 
April,  August,  October;  Alameda  County,  California,  June,  August 
(through  C.  V.  R.)*    ^^^  number,  119. 
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A  decidedl}'  variable  form,  often  as  distinctly  marked  as  marinitincta 
or  even  laudabiliSj  with  reddish  tinted  median  spaces,  aud  from  that 
form  varying  to  an  uniform  dark  ash-gray  with  only  the  white  shade 
ou  the  t.  p.  line  and  dark  dash  on  vein  2  distinct.  These  features,  how- 
ever, seem  always  present,  and  in  addition  to  the  white  secondaries 
serve  to  identify  the  species. 

Mamestra  marinitincta  Harv. 

1875.  Harv.,  Buff  Bull.,  ii,  273;  Mamestra, 
1877.  Harv.,  Buff.  BuU.,  ill,  6;  Mamestra, 

Ground  color  pale  grayish,  with  a  slight  rufous  flush ;  median  space 
darker,  blackish  fuscous.  Lines  and  spots  as  in  laudabilis^  from  which 
this  species  differs  only  in  the  ground  color  and  in  the  sexual  characters. 

Expands  25-27™«  (1  to  1.08  inches). 

Habitat. — Texas. 

Five  specimens  are  in  the  Museum  collection,  all  from  Texas,  October 
9-26  (Belfrage  coll.,  O.  V.  R.).     . 

A  comparatively  long  series  of  specimens,  compared  with  a  much 
greater  lot  of  Zawrfa&t'Zw,  demonstrates  that  there  is  no  feature  in  the 
maculation  of  one  which  is  not  paralleled  in  the  other.  The  only  constant 
superficial  character  is  in  the  ground  color,  which  in  Laudahilis  is  always 
green,  in  marinitincta  always  with  a  reddish  shade.  The  median  space 
in  all  the  specimens  examined  is  strongly  narrowed  inferiorly,  and  the 
vestiture  is  more  even  and  less  squammose  than  in  laudahilis.  It  is 
easy  to  separate  out  the  species,  though  it  is  most  dif&cult  to  specify 
wherein  the  differences  consist.  The  difference  in  the  sexual  characters 
already  described  is  constant. 

It  is  evident,  from  Dr.  Hars^ey's  description,  that  his  type  was  a  form 
onaudabilis.  It  is  equally  evident  that  he  considered  the  form  here 
described  as  a  variety,  and  in  the  Belfrage  collection  this  form  bears 
Dr.  Harvey's  name,  and  to  this  form  the  name  must  be  restricted. 

Mamestra  laudabilis  Go. 


1852.  Gn.,  Sp.  Gen.  Noct.,  ii,  30,  pi.  8,  f.  4 ;  Hecaiera, 
ia'>7.  Wlk.,  C.  B.  Mus.,  Lep.  Het.,  xi,  511 ;  Hecalera. 

1874.  Grt.,  Proc.  Boat.  Soc.  Nat.  Hist.,  xvi,  241 ;  Mamestra, 

1875.  Grt.,  Can.  Ent,  vii,  27;  Mamestra. 
indicans  Wlk. 

1857.  Wlk.,  C.  B.  Mns.,  Lep.  Het.,  x,  359. 

1868-  G.  dt:  K.,  Trans.  Am.  Ent.  Soc,  ii,  78 ;  pr.  syn. 

var.  iLLAUDABUis  Grt. 
1875.  Grt.,  Caa.  Ent.,  vii,  27;  Mamestra. 
1881.  Grt.,  Cao.  Ent.,  XIII,  129;  Mamestra, 

Pale  sea-green,  in  cabinet  specimens  often  yellowish :  median  space 
varying  from  reddish  brown  to  black,  inferiorly  often  of  ground  color. 
Basal  line  geminate,  black,  included  space  concolorous,  sometimes 
broken,  rarely  wanting.  T.  a.  line  obsoletely  geminate,  inner  part  of 
line  often  absent,  included  space  whitish.    Its  course  with  an  outward 
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tooth  above  orbicular,  inwardly  curved  over  that  spot,  then  outwardly 
and  obliquely  curved  to  hind  margin,  the  curve  interrupted  by  a  prom- 
inent tooth  on  internal  vein.  T.  p.  line  black,  lunulate,  followed  by  a 
more  or  less  evident  series  of  venular  dots,  indicating  the  outer  part  of 
the  line;  intervening  space  paler.  The  line  is  outwardly  curved  over, 
and  inwardly  curved  beneath  reniform.  A  prominent  outward  tooth 
on  internal  vein.  8.  t.  line  pale,  punctiform,  often  hardly  traceable, 
preceded  or  marked  by  variably  prominent  black  scales  or  spots. 
Sometimes  a  dusky  blotch  above  hind  angle.  Fringes  cut  with  black. 
Ordinary  spots  distinct,  of  the  green  ground-color,  outlined  in  black. 
Orbicular  round,  variable  in  size.  Keniform  variable  in  size,  con- 
stricted at  middle.  Claviform  variable  in  size  and  shape.  Seconda- 
ries whitish  to  blackish,  rather  paler  at  base.  Beneath,  variable  in 
tint,  powdery,  with  a  distinct  outer  line  and  discal  spots.  Head  and 
thorax  concolorous  with  primaries,  more  or  less  admixed  with  black 
scales. 

Expands  25  to  SO"*"^  (I  to  1.20  inches). 

Habitat. — Washington,  District  of  Columbia,  southward  and  west- 
ward to  Florida,  Texas,  and  California. 

Thirteen  specimens  are  in  the  Museum  series,  others  in  the  duplicate 
material :  Washington,  District  of  Columbia,  August  6,  21 ;  Selma, 
Alabama,  September ;  North  Carolina,  central  Missouri,  Texas,  April 
10  (0.  V.  B.);  Texas  (Meske);  Florida  (J.  B.  S.);  California,  Santa 
Cruz  Mountains  (through  C.  Y.  K.). 

This  is  a  very  variable  form.  The  typical  examples  have  the  median 
space  black  or  dark ;  the  variety  illaudabilis  has  it  more  or  less  reddish. 
All  intermediate  shades  are  foujid.  The  median  lines  vary  somewhat 
in  course,  and  are  variably  approximate  iuferiorly,  sometimes  almost 
contiguous,  at  others  widely  separated.  The  only  constant  characters 
are  in  the  ground  color  and  course  of  the  t.  a.  line,  and  even  this  latter 
is  not  equally  marked  in  all  specimens.  The  sexual  characters  of  the 
species  have  been  already  described.  The  species  is  a  very  handsome 
one,  and  appears  to  be  common  enough  southwardly.  The  green  color 
is  apt  to  fade  aud  turn  to  a  dingy  yellow  in  the  cabinet. 

Mamestra  alboguttata  Grt. 
1877.  Grt.,  Buff.  Bull.,  iii,  85;  Mamestra. 

Sordid  fusco-luteous,  powdery,  median  lines  geminate,  included  spaces 
white.  Basal  line  prominently  white.  A  more  or  less  distinct  white 
blotch  between  this  and  t.  a.  line.  T.  a.  line  outwardly  oblique,  curved, 
slightly  irregular.  T.  p.  line  lunulate,  about  parallel  with  outer  margin, 
not  so  distinctly  white-marked  as  is  the  t.  a.  line.  S.  t.  line  broad, 
white,  interrupted.  The  s.  t.  space  is  unusually  narrow  and  irregularly 
mottled  with  paler,  blotchy  maculation.  Claviform  outlined,  moderate, 
concolorous.    Orbicular  small,  round,  rather  paler  than  median  space, 
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sometimes  annulate  with  white.  Beniform  upright,  moderate  in  size, 
somewhat  constricted  at  middle,  annulate  with  white,  somewhat  lighter 
than  ground  color.  Secondaries  fuscous,  toward  base  paler.  Beneath, 
smoky,  powdery,  no  distinct  line  or  spot.  Head  and  thorax  concolor- 
ons  with  primaries,  white  mottled.  PatagisB  white,  margined  with 
black. 

Expands  27  to  28"°»  (1.08  to  1.12  inches). 

Habitat. — New  Mexico,  Oregon,  California. 

A  single  specimen  (New  Mexico,  J.  B.  S.)  is  in  the  Museum  collection. 

This  is  a  well- marked  species,  which  can  not  be  easily  mistaken.  The 
prominent  white  lines  and  peculiar  sordid  ground  color  are  distinctive. 
Variolata  bears  some  resemblance  to  it,  but  belongs  to  another  group 
with  very  distinctly  d.'flferent  genitalia. 

Mamestra  cuneata  Grt. 

1873.  Ort.,  Bnff.  Bull.,  i,  139,  pi.  4,  f.  9;  Mamestra. 

1874.  Grt.,  Can.  Ent.,  vi,  156 ;  Mamestra, 

Ash  gray,  with  fuscous  shadings.  Median  space  distinctly  fuscous. 
Median  lines  distinctly  geminate,  included  space  pale.  Basal  line 
present,  pale,  terminating  in  a  lunate  black  dash.  T.  a.  line  with  a 
rather  even,  outward  curve.  T.  p.  line  sinuate,  essentially  parallel  to 
outer  margin.  S.  t.  line  defined  by  the  somewhat  darker  terminal 
space,  more  or  less  marked  with  yellow  scales,  and  with  a  distinct 
yellow  spot  near  hind  angle.  Through  the  pale  s.  t.  line  is  a  row  of 
black  venalar  dots  and  a  variably  distinct  fuscous  powdering,  forming 
a  dark  patch  on  costa.  Beyond  the  reuiform  in  the  median  space  there 
is  an  irroration  of  yellow  scales,  variably  distinct.  Claviform  concolor- 
otts,  distinctly  outlined,  often  spanning  the  median  space  and  connect- 
ing the  lines.  The  ordinary  spots  are  large,  black-lined,  of  the  pale 
ground  color,  and  therefore  contrasting  to  the  darker  median  space. 
Orbicular  oval  oblique.  Beniform  kidney-shaped.  A  row  of  terminal 
black  lunules.  Fringes  unusually  long.  Secondaries  dark  fuscous. 
Beneath,  smoky  fuscous,  powdery,  with  obsolete  lines  and  discal  spots. 
Head  and  thorax  concolorous  with  primaries,  collar  with  a  black  line, 
patagise  black  margined. 

Expands  27  to  30"°^  (1.08  to  1.20  inches). 

Habitat. — California,  Washington,  Vancouver. 

Bather  broader  winged,  more  robust  than  any  of  the  preceding,  and 
.not  to  be  confounded  with  them.  The  large  pale  ordinary  spots,  the 
distinct  yellow  spot  on  s.  t.  line,  and  the  long  fringes,  are  not  easily 
mistaken. 

Nine  specimens  are  in  the  Museum  series,  oth«irs  in  the  duplicate 
material:  California  (C.  V.  R.,  Meske,  J.  B.  S.);  Vancouver  (J.  B.  S.). 
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Mamestra  lorea  Gu. 

1852.  Gd.,  Sp.  Gen.  Noct.,  i,  126;   Hydrcccia. 

1857.  Wlk.,  C.  B.  Mils.,  Lep.  Het.,  ix,  IGl ;   Hydrcecia. 

1^74.  Grt.,  Buff.  Bull.,  ii,  13;  Mamestra. 

l^VJ.  Grt.,  Cau.  Eiit.,  xi,  28;    Graphiphora. 

Ilydracia  Ixgata  Wlk. 
lr«T7.  Grt.,  Can.  Ent.,  ix,  28;  pr.  syn. 

dodgei  Grt. 
1875.  Grt.,  Can.  Ent.,  vii,  90;   Mamentra. 

Luteous,  with  a  red  or  browuisU  suffusion,  median  space  darker. 
Median  lines  single.  Basal  line  very  indistinct.  Basal  space  to  t.  a. 
line  unicolorous,  immaculate.  T.  a.  line  upright,  augulate  between 
veins,  sometimes  more  oblique  and  slightly  curved.  T.  p.  line  out- 
wardly bent  over  reniform,  then  rigidly  oblique  to  hind  margin.  S.  t. 
line  sinuate,  and  on  costa  angulose,  concolorous,  marked  by  dosky 
shades.  A  tine,  terminal  brown  line.  Median  space  darker  than  the 
rest  of  the  wing  and  sharply  defined  in  most  specimens.  Ordinary 
spots  of  the  pale  groundcolor,  the  reniform  inferiorly  dusky.  This 
latter  is  narrow,'  upright,  outlined  with  whitish  scales.  Orbicular 
moderate  in  size,  round  or  ovate,  brown  ringed,  sometimes  with  a  few 
white  scales.  Claviform  rarely  traceable,  small,  concolorous.  fcjec- 
ondaries  smoky,  luteous.  Beneath,  yellowish,  powdery,  with  distinct 
outer  line  and  discal  dot.  Head  and  thorax  concolorous  with  prima- 
ries. 

Expands  25  to  ai"^'"  (1  to  1.24  inches). 

Habitat. — Canada;  Eastern,  Middle,  and  Central  States,  to  Ne- 
braska. 

A  well-marked  form,  not  to  be  confounded  with  any  in  the  same 
group.  Color  characters  have  led  to  its  reference  to  Orthosiid  genera, 
but  it  seems  more  properly  referable  here.  Dodgei^  of  which  I  have 
seen  the  type,  is  a  pale  variety  of  this  species. 

Specimens  in  the  Museum  series  are:  From  Long  Island,  Kew  York, 
June  21  (J.  B.  S.);  Albany,  New  York,  June  22-26  (Meske);  Adiron- 
dack Mountains,  New  Y^ork  (J.  B.  S.) ;  Maine ;  Iowa  (C.  V.  K.). 

Group  QUADRANNULATA. 

This  group  is  best  characterized  in  the  description  of  the  single 
species  belonging  to  it. 

Mamestra  quadrannulata  Morr. 
1875.  Morr.,  Proc.  Acad.  Nat.  Sci.,  1875,  430;  Mamestra. 

Sordid,  rather  dark  brownish  fuscous,  pale  along  the  costal  region 
and  internal  margin.  The  median  lines  are  obsolete.  8.  t.  line  con- 
sisting of  a  series  of  small  white  dots.  A  dusky  terminal  line,  inter- 
rupted by  white  scales.  A  distinct  black  basal  line  extending  nearly 
to  the  middle  of  the  wing,  and  looped  at  the  end  to  form  the  small 
claviform.    Ordinary  spots  small,  subequal  in  shape  and  size,  roundedj 
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concolorous,  outlined  in  white.  Secondaries  ratber  pale  fuscous,  darker 
outwardly.  Beneath,  somewhat  glistening,  smooth,  smoky  brown.  Ab- 
domen more  luteons. 

Expands  30  to  32'"'"  (1.20  to  1.28  inches).  ^ 

Habitat.— Nebraska ;  Texas. 

A  very  peculiar  and  easily  recognizinl  species,  bearing  no  close  re- 
semblance or  relation  to  any  other  in  the  genus,  and  therefore  elevated 
to  group  rank.  The  long  black  basal  streak,  the  small  white  ordinary 
si>ots,  and  obsolete  median  lines  are  characteristic. 

A  single  specimen  from  the  Beltrage  material  (C.  V.  li.),  marked 
June  8,  is  in  the  Museum  collection.  The  species  resembles  somewhat 
Agroti8 plscta  in  size,  form,  and  color.  The  liarpes  of  the  male  are  very 
slender  at  base,  then  suddenly  and  broadly  enlarged  at  tip  and  greatly 
produced  inferiorly.  The  inner  side  of  the  tip  is  fringed  with  a  row  of 
spinules  as  usual.  The  clasper  is  a  suuill,  curved,  acute  hook.  It  is 
perhaps  the  last  preceding  group  to  which  this  structure  mosc  allies 
the  species. 

Group  INNBXA. 

The  wing  form,  which  has  been  already  described,  distinguishes  this 
group,  which  also  is  best  described  in  the  characterization  of  its  single 
species. 

MameAtra  inneza  Grt. 

1874.  Grt.,  Buflf.  BuU.,  ii,  I2"i;  Ptrhjrapha. 

1874.  Morr.,  Proc.  Host.  Soc.  Nat.  Hist.,  xvii,  *214;  Mamestra. 

1875.  Grt.,  Buff.  Bull.,  ii,  3()J;  Mmm^tnu 

Reddish  fuscous,  with  blue-gray  irroration,  all  the  veins  marked  with 
gray  scales.  Median  lines  single,  narrow,  gray.  Basal  line  present. 
T.  a.  line  upright,  with  a  slight  inward  tooth  on  median  vein.  T,  p. 
line  very  even,  almost  rigidly  oblique  from  costa  to  inner  margin.  S. 
t.  line  very  distinct,  yellowish,  rather  close  to  outer  margin,  its  course 
slightly  sinuate.  Orbicular  round,  pale  margined,  rather  darker  than 
ground  color.  Reniform  moderate  in  size,  pale  line.),  inferiorly  dusky. 
Claviform  wanting.  Secondaries  of  male  whitish,  with  narrow,  dark 
outer  margin;  of  female,  dusky,  paler  at  base.  Beneath,  powdery 
gra3^,  with  an  outer  line  and  discal  dot.  Ilead  and  thorax  concolorous 
with  i>rimaries. 

Exi)ands  28  to  30°^«»  (1.12  to  1.20  inches). 

Habitat. — Texas. 

Six  specimens  are  in  the  Museum  collection  (Meske  and  C.  V.  R.), 
two  of  them  labeled  by  Mr.  Grote,  one  as  Perigrapha,  the  other  as 
JIamestra  innexa.  The  specimens  from  the  Riley  collection  are  of  the 
Belfrage  material,  and  are  dated  March  29,  April  29  and  30. 

The  species  is  distinct  and  easily  recognizable.  The  depressed  costa, 
acute  apices,  and  oblique  outer  margin  are  distinctive.  The  basal 
thoracic  tuft  and  dorsal  tufts  of  abdomen  are  well  marked.    The  harpes 


264  BEVISION   OF   MAMESTBA — SMITH. 

of  the  male  are  broad,  emarginate  above  near  tip,  which  is  truncate  and 
inwardly  fringed  with  spines.  The  clasper  is  moderate,  comeoos,  and 
somewhat  curved. 

Group  PEN8ILI8. 

Bather  narrow  winged,  ash-gray  species,  with  pointed  primaries  and 
evenly  oblique  outer  margins.  They  are  moderately  robust  in  build, 
the  thoracic  tuftings  are  well  defined,  and  the  abdomen  has  dorsal  and 
lateral  tuftiugs,  which  are  most  distinct  in  the  male.  The  male  an- 
tennsB  have  the  joints  somewhat  marked  and  bristled,  indicating  a  re- 
lationship of  the  species  to  disiinotay  with  which  they  agree  in  a  general 
way  in  maculation  and  habitus. 

Two  species  are  rather  easily  separable  from  the  others  by  the  shape 
of  the  claviform,  which  in  longiclava  really  begins  at  the  base  of  the 
wiug,  is  discolorous,  and  reaches  the  t.  p.  line.  The  species  is  bright 
gray  in  color,  the  margins  all  darker,  the  t.  a.  line  not  T.  p.  line 
barely  traceable  below  the  costa. 

In  orbicul<ita  there  is  a  fiue  longitudinal  black  line  to  the  t.  a.  line, 
and  to  this  is  hooked  the  concolorous  claviform.  The  t.  a.  line  is  in- 
definite, and  the  t.  p.,  on  the  contrary,  very  distinct,  pale,  forming  a 
nearly  right  angle  opposite  the  cell.  In  color  it  is  dark  fuscoas  graj, 
the  s.  t.  space  darker,  giving  unusual  prominence  to  the  very  irregular 
8.  t.  line.  The  ordinary  spots  are  somewhat  discolorous,  the  orbicular 
narrow,  elongate,  decumbent. 

In  the  other  species  the  t.  a.  line  is  always  distinct,  and  the  clavi- 
form often  extends  across  the  median  space,  but  it  does  not  have  anj 
connection  with  the  base  of  the  wing. 

Of  these  anguina  is  at  once  separable.  It  lacks  all  reddish  tint,  is 
very  dark  as  a  rule,  the  ordinary  spots  are  large  and  pale,  and  the 
even,  strongly-incurved  t.  p.  line  is  characteristic. 

Vicina  and  pensilis  are  nearly  alike  in  maculation ;  indeed,  I  have  not 
succeeded  in  discovering  one  constant  difference  of  that  nature.  Pensilii 
is  broader  winged,  usually  paler,  the  male  antennsB  are  thicker,  and  the 
ordinary  spotB  are  larger;  but  all  these  features  are  relative. 

A  permanent  and  actual  difference  exists  in  the  form  of  the  male 
genitalia.  These  are  of  the  same  type  in  both  species,  but  differ  in  de- 
tail. The  harpes  are  broader  at  base,  then  suddenly  narrowed  and 
angulated  and  at  tip  again  enlarged,  lappet-like,  the  inner  edge  of  the 
tip  spinulose.  The  clasper  is  short,  thick,  and  corneous.  In  vicina 
the  tip  is  simply  somewhat  curved  and  the  inferior  edge  is  acutely  pro- 
longed and  furnished  with  lousier  spines.  In  pensilis  the  lappet  is 
much  more  ladle-shaped,  the  edges  all  rounded  and  the  tip  much  more 
curved  than  in  vicina.  The  difference  is  at  once  perceived  in  examin- 
ing specimens  of  both  species.  The  clasper  in  vicina  tapers  to  an 
abrupt  point,  giving  rise  to  a  short  beak-like  inferior  process  at  its 
middle.    In  pensilis  the  clasper  has  the  same  inferior  process,  bat  in- 
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stead  of  being  equal  to  tip  the  maio  shank  is  greatly  inflated  and  almost 
sqaarely  cat  off.   A  comparison  of  the  figures  will  bring  out  these  points 
much  better.    This  is  one  of  the  cases  where  species  hardly  distinguish- 
able in  color  and  maculation  afford  good  structural  differences. 
In  tabular  form  the  characters  described  appear  as  follows : 

ClaTiform  attached  to  a  black  basal  line. 
T.  a.  line  vague  or  wanting. 
Clanform  pale,  discoloroas  from  base;  color  pale  gray  with  a  paler  s.  t.  space ;  t.  p. 

line  indistinct longiclava. 

Claviform  concolorons;  color  dark  fuscous  gray,  s.  t.  space  darker;  t.  p.  line  very 

distinct,  even,  pale •• orbiculata. 

Claviform  attached  to  the  very  distinct  t.  a.  line. 
Basal  dash  not  reaching  beyond  the  basal  line. 
T.p.  line  strongly  incurved  below  reniforni ;  claviform  moderate.  Vestitnre  velvety 

in  appearance anguixa. 

T.  p.  line  normally  oblique  and  sinuate,  claviform  usually  crossing  median  space. 
Broader  winged,  usually  paler,  $  antennfe  thicker,  maculation  distinct,  ordinary 

spots  larger pensius. 

Narrower  winged,    ^   antennte  slighter,  maculation  often  indistinct,  ordinary 
spots  smaller vicina. 

Mamestra  longiclava,  sp.  nov. 

Pale  whitish  gray  with  an  admixture  of  yellowish  hair  and  scales. 
Collar  inferiorly  more  yellowish.  PatagiaB  margined  by.  black  scales, 
most  evident  at  base  of  the  wings.  Primaries  with  the  basal  lines 
marked  only  as  geminate,  dusky  costal  spots.  T.  p.  line  indicated  by  a 
difference  in  shade  between  median  and  s.  t.  spaces,  showing  it  to  be 
very  strongly  incurved  below  cell.  A  broad  wedge-shaped  paler  gray 
space  starting  at  the  apex,  inwardly  marked  by  a  dusky  costal  patch 
in  s.  t.  space,  then  widening  evenly  so  as  to  take  in  the  whole  of  the  s.  t. 
space  to  hind  margin.  S.  t.  line  markeil  by  a  series  of  black  and  ocher 
yellow  scales,  beyond  which  the  terminal  space  is  dusky,  and  a  whitish 
spot  strongly  marked  with  black  and  ocher  scales  opposite  hind  angle. 
The  veins  are  all  marked  with  black  and  white  scales.  A  dusky  ter- 
minal line.  Fringes  yellowish  gray,  with  a  dusky  central  and  terminal 
line.  Claviform  discolorous,  pale,  starting  at  base  and  extending  to 
the  t.  p.  line,  margined  with  black.  Orbicular  irregular,  oval,  oblique, 
black  ringed,  with  an  interior  whitish  annulus,  center  with  ocherous 
scales.  Reniform  large,  outwardly  diffuse,  merging  into  the  pale  s.  t. 
shade,  inwardly  marked  by  a  curved  black  line,  and  a  broader  whitish 
lanole  which  is  faintly  traceable  all  around  the  spot.  Secondaries 
^vhiti8h,  veins  and  outer  margin  soiled.  Beneath,  white,  powdery,  with 
a  discal  spot  on  all  wings. 

Expands  30™°»  (1.20  inches). 

Habitat.— Colorado  (Bruce). 

A  single  male  specimen  from  Mr.  Neumodgen's  collection.  The  male 
genitalia  ally  this  with  anguinay  from  which  it  is  widely  separated  in  all 
other  respects.    The  long  discolorous  claviform  is  unique,  and  the  ocher- 
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ous  admixture  to  the  gray  scales  g:ives  a  suggestion  of  a  pink  flash 
which  has  really  uo  existence.  The  marginal  regions  are  all  darker 
than  the  discal. 

Mamestra  orbiculata,  sp.  uov. 

Grayish  fuscous,  powdered  with  black  scales.  Collar,  with  an  im- 
prominent  transverse  line.  Primaries  with  basal  line  pale,  not  promi- 
nent. T.  a.  line  pale  marked  at  costa,  below  this  concolorous,  marked 
by  geminate  black  lines,  the  outer  only  distinct,  outcurved  between 
veins.  T.  p.  line  very  distinct,  narrow,  pale,  inwardly  margined  by  a 
narrow,  black  line,  outwardly  defined  by  the  dark  s.  t.  space.  In  its 
course  it  forms  a  distinct,  nearly  right  angle  opposite  the  accessory  cell, 
then  inwardly  oblique,  slightly  sinuate  to  the  hind  angle.  S.  t.  spae* 
darker,  emphasizing  the  irregular  pale  s.  t.  line,  which  is  thrice  quite 
deeply  angulated  inwardly.  A  row  of  black  venular  marks  also  pre- 
cedes this  line.  Terminal  space  powdered  with  white;  this  powderiug 
also  more  or  less  evident  along  the  costal  region.  An  interrupted  dark, 
followed  by  a  pale,  terminal  line.  Fringes  concolorous.  A  somewhat 
indistinct,  median  shade  line,  black  oil  costa,  outwardly  angulate  so 
as  to  obKcure  the  reniform  inferiorly,  then  indistinct  and  fuscous  to  tbe 
hind  margin.  A  Une  black  basal  longitudinal  line  joined  to  a  spear- 
pointed  black-margined  clavit'orm.  Orbicular  oblong  or  oval,  decum- 
bent, black  margined,  pale  centered,  discolorous.  Kenilbrm  moderate 
upright,  superiorly  discolorous,  pale  yellowish,  inferiorly  irregularly 
dilated,  marked  by  a  couple  of  irregular  white  dots  variably  placed. 
Secondaries  whitish  b<asally,  with  an  indefinitely  bounded  outer  black- 
ish fuscous  marginal  band.  Fringes  white,  with  a  fuscous  interline. 
Beneath,  white,  with  fuscous  powderings,  both  wings  with  a  broad, 
outer  line,  beyond  which  there  is  a  blackish  shade  to  the  margin. 

Expands  29  to  30°^°^  (1.16  to  1.20  inches). 

HABITAT.—Colorado  (Bruce). 

A  very  distinct  species.  The  distinct  pale,  angulated  t.  p.  line,  the 
very  distinct,  unusually  irregular  s.  t.  line,  and  the  discolorous  ordi- 
nary spots  are  not  paralleled  elsewhere  in  the  genus.  The  genital 
structure  is  very  like  that  of  brachiolum^  but  the  tip  of  the  harpesis 
furnished  with  spinules,  and  the  clasper  is  differently  shaped. 

Two  males  from  Mr.  Bruce,  one  of  them  in  the  collection  of  the  U.  S. 
National  Museum. 

Mamestra  anguina  Grt. 

1881.  Grt.,  Can.  Eut.,  xiii,  129;  Mamestra. 

Dark  ash- gray,  powdery,  median  space  usually  somewhat  darker, 
median  lines  distinct,  geminate.  Basal  line  present,  T.  a.  line  ou^ 
wardly  convex,  not  strongly  curved  between  veins.  T.  p.  line  rather 
even,  outwardly  curved  over  reniform,  then,  with  a  deep  inward  curve, 
narrowing  the  median  space  by  one-half.  S.  t.  line  pale,  irregular, 
sinuate,  strongly  marked  below  vein  2,  where  it  is  crossed  by  a  dis- 
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tinct  black  streak.  Urdiuary  spots  large,  pale,  with  yellowish  or 
fuscoas  shading.  Orbicular  round,  black  riuged.  Eeuiform  kiduey- 
shaped,  inwardly  black  marked,  outwardly  pale  gray,  its  lower  margin 
touching  the  t.  p.  line.  Olaviform  concolorous,  not  distinctly  outlined 
in  any  specimen  1  have  seen,  spanning  the  median  space.  Secondaries 
of  S  ,  whitish;  of  9  ,  fuscous.  Beneath,  powdery,  with  obsolete  outer 
dark  line.  Head  and  thorax  concolorous  with  primaries;  collar  with 
a  dark  line.  The  harpes  of  3  are  broad  at  base,  suddenly  narrowed 
from  beneath  to  half  their  former  width,  then  equal  to  the  rounded  tip, 
which  is  inwardly  fringed  wiih  fiue  spinules.  Clasper  rather  long, 
very  stout  and  corneous,  not  greatly  curved. 

Expands  29  to  32'""'  (1.16  to  1.28  inches). 

Habitat. — Maine,  New  Jersey,  Illinois,  Nebraska,  Colorado. 

Three  specimens  are  in  the  Museum  collection :  Maine,  New  York 
(J.  B.  S.).  The  specimens  differ  in  the  amount  of  powdery  appearance, 
one  of  them  quite  smooth,  almost  glistening,  the  others  rough.  Easily 
distinguished  from  the  others  in  this  group  by  the  somewhat  velvety 
vestiture,  the  pale,  outwardlj'^  somewhat  indefinite  reniform,  and 
strongly  incurved  t.  p.  line.  Though  placed  here  with  pensiliSy  it  would 
seem  more  nearly  allied  to  incurva  of  the  laudahilia  group  but  for  the 
shape  of  the  genitalia. 

The  species  is  quite  widely  distributed,  and  is,  not  unlikely,  confused 
with  vicina  in  collections. 

Mamestra  vicina  Grt. 

1874.  Grt.,  Buff.  Bull.,  ii,  15l5;  Mamestra. 
1877.  Grt.,  Can.  Eut.,  ix,  197;  Mamestra. 

teligera  Morr. 
1874.  Morr.,  Proc.  Bost.  Soc.  Nat.  Hist.,  xvii,  215;  Mamestra, 
1877.  Grt.,  Can.  Ent.,  ix,  11)7;  f  pr.  syu. 

1881.  Grt.,  Can.  Ent.,  xiii,  1'29  ;  pr.  syu. 
acutipeunis  Grt. 

1882.  Grt.,  Can.  Ent.,  xii,  *214  ;  Mamesfra. 
I6i^.  Grt.,  Can.  Ent.,  xiii,  129;  Mamestra. 

Dark  ash-gray  with  a  more  or  less  evident  rufous  tinge,  most  marked 
at  base  and  in  median  space.  A  longitudinal  fine  black  basal  streak, 
reaching  the  indistinct  basal  line.  Median  lines  usually  not  well 
marked.  T.  a.  line  even,  outwardly  oblique,  with  an  inward  bend  be- 
iow  submedian  space.  T.  p.  line  somewhat  irregular,  nearly  parallel 
with  outer  margin,  marked  with  white  in  submedian  space.  S.  t.  line 
variably  distinct,  sometimes  obsolete,  its  course  very  irregular,  always 
marked  in  submedian  interspace  with  a  Avhitish  spot.  Claviform  out- 
lined in  black,  usually  extending  across  the  median  space  and  connect- 
ing the  median  lines.  Ordinary  spots  concolorous  or  slightly  paler, 
black  ringed  and  with  a  narrow  interior  ring  of  pale  scales.  Orbicular 
oblique,  more  or  less  oval.  Reniform  somewhat  variable,  but  usually 
more  or  less  kidney-shaped  and  oblique.    S.  t.  line  sometimes  preceded 
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by  a  more  or  less  evident  row  of  black  spots.  Secondaries  varying  in 
both  sexes  from  soiled  white  to  fnscons.  Beneath,  powdery  gray,  with 
incomplete,  or  wanting,  outer  line  and  discal  spot.  Head  and  thorax 
concoloroas,  collar  with  a  dark  line. 

Expands  30  to  32"»"*  (1.20  to  1.28  inches). 

Habitat. — Maine  to  Texas  to  Oalifornia. 

Seven  specimens  are  in  the  Museum  collection:  Sharon,  New  York, 
July  23  (Meske);  Arizona,  Oolorailo  (J.  B.  S.);  Nevada  County,  Cali- 
fornia (through  C.  V.  R.).  The  Nevada  County  specimens  bear  the  red 
label  307,  and  are  darker  than  the  others,  most  nearly  resembling  the 
Sharon  example,  which  bears  Mr.  Grote's  own  label. 

The  distinctive  features  of  the  species  have  been  sufficiently  discussed 
in  the  introductory  remarks  to  the  group. 

Mamestra  penailis  Gr(. 

1874.  Grfc.,  Pr.  Acad.  Nat.  Sci.  Phil.,  U7A,  VJd ;  Dianthceda. 
1874.  Grt.,  Can.  Ent.,  vi,  215;  Dianthceda. 
1881.  Grt.,  Can.  Ent.,  xiii,  1*29;  Mamestra, 

Like  mcina^  but  rather  paler,  more  reddish  in  ground  color  with  some- 
what wider  wings;  and  antennsB  of  male  rather  thicker. 

Expands  28  to  32°^'"  (1.12  to  1.28  inches). 

Habitat. — ^Texas,  Colorado,  Califomia,  Washington,  Vancouver. 

Detailed  description  seems  useless,  as  it  would  be  simply  duplicating 
the  description  of  vicina.    The  only  dififereuces  have  been  pointed  oat. 

Four  specimens  are  in  the  Museum  collection :  Yanconver  (J.  B.  S.) 
and  Texas,  October  7  and  19  (C.  V.  E.,  from  Belfrage  material). 

Mr.  Grote  gives  August,  September  11,  and  November  as  dates  of 
specimens  received  from  Sanzalito,  California. 

SPECIES  UNKNOWN  TO  ME. 

Mamestra  vlttula  Grt. 

1883.  Grt.,  Trans.  Kans.  Acad,  Sci.,  viii,  48 ;  Mamestra. 

^^Female  allied  to  the  Califorhian  4-lineataj  the  t.  a.  line  not  so  ob- 
lique, and  no  reddish  stain  on  fore  wings;  hind  wings  white,  the  veins 
very  slightly  soiled.  Collar  gray  with  blackish  edge ;  thorax  blackish 
gray.  Primaries  blackish  gray.  T.  a.  line  scalloped.  A  black  basal  dash. 
Median  space  shaded  with  black.  Stigmata  small,  concolorous,  dark 
gray.  Terminal  field  paler  gray,  preceded  by  the  s.  t.  line,  which  is 
irregular,  shaded  with  black,  especially  at  costa ;  a  black  dash  at  anal 
angle,  before  which  the  s.t.  line  is  bent  and  heavnly  marked  with  black. 
Beneath,  no  markings ;  hind  wings  white,  dusted  a  little  on  costa ;  fore 
wings  pale  fuscous.    No.  957.    Expands  24™°^." 

The  specimen  is  from  New  Mexico,  and  does  not  seem  to  be  distinct 
from  iilineatay  which  is  variable  in  the  direction  indicated  in  this  descrip* 
tion. 
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Mamestra  sutrina  Grt. 
1881.  Grt.,  Papilio,  i,  5 ;  Mamestra, 

'^This  species  is  similarly  sized  with  the  Oalifornian  euneata^  bat  a 
little  slighter  body.  It  is  deep  brown,  cat  and  lined  with  white,  and 
wants  all  yellowish  markings,  and  is  thns  differently  colored  from  its 
ally.  It  differs  in  markings  by  the  absence  of  the  dots  following  the  t 
p.  line  and  by  the  whfte  lunulate  s.  t.  line.  Lines  doable,  filled  in  with 
white.  Keuiform  and  orbicalar  subeqaal,  approximate,  white  ringed. 
Claviform  oatlined  in  black,  beyond  it  a  white  spot.  A  dark  line  upon 
submedian  fold.  Median  lines  lunulate,  uneven,  approaching  inferi- 
orly.  Black  interspaceal  marks  precede  the  white  s.  t.  line.  Half-line 
marked.  T.  a.  line  nearly  perpendicular,  marked  by  a  black  outer 
line  and  preceding  white  shade.  T.  p.  line  outwardly  bent  above, 
drawn  in  below  vein  4,  well  removed  outwardly.  Beneath,  fuscous. 
Hind  wings  irrorate  with  whitish,  with  discal  dot  and  transverse  line; 
above,  secondaries  with  darker  border  and  slightly  paler  base.  Eyes 
hairy.    Body  tufted.    Expanse  S  30"°».    Colorado.'' 

Mamestra  ferrealis  Grt. 

1883.  Grt.,  Can.  Eut.,  XV,  29;  Mamestra. 

"Allied  to  Mamestra  cinnaharina  var.  ferrea^  but  larger,  bright 
brown.  Orbicular  circular,  bright  brown,  with  central  dot.  Keuiform 
upright,  very  slightly  medially  constricted,  with  a  central  line  hooked 
into  two  dots.  T.  p.  line  Rouble,  black,  with  white  included  shade. 
Subterminal  space  washed  with  whitish,  leaving  a  brown  patch  at  costa. 
Terminal  space  narrow,  brown  at  apex,  afterward  blackish.  Sub- 
terminal  line  whitish,  preceded  by  a  narrow  brown  shading.  A  black* 
ish  shade  between  the  stigma  on  cell.  A  blackish  shade  on  costa  over 
sabbasar space.  Basal  half-line  white.  Abroad  shade  submedially 
across  median  space,  deepening  before  t.  p.  line,  where  it  is  cut  by  the 
brown  median  shade.  Hind  wings  fuscous,  with  extramesial  line. 
Beneath,  primaries  purply  brown,  with  a  black  costal  shade  outside  of 
the  common  extramesial  line.  Thorax  rather  pale,  collar  and  tegulaB 
with  black  lines.  Abdomen  tufted,  reddish,  fuscous,  somewhat  brighter 
beneath.    Montana.    Mr.  H.  K.  Morrison." 

Mamestra  dimmocki  Qrt. 

1875.  Grt.,  Proc.  Ac.  Nat.  Sci,,  1§75,  420 ;  Mamestra, 

"  ? .  Allied  to  suhjuncta  G.  and  R.  Of  the  same  blackish -brown  color» 
differing  by  being  darker  and  more  reddish,  by  the  absence  of  the 
median  dash,  and  the  want  of  the  prominent  W  mark  to  the  subtermi- 
nal line.  Collar  with  a  black  line.  Fore  wings  with  a  short  distinct 
black  basal  dash.  Median  lines  blackish,  indistinct,  lunulate,  approxi- 
mate. Orbicular  large,  luniform,  excavate  on  the  inner  side.  Reui- 
form  large,  medially  constricted,  shaded  with  blackish  over  the  median 
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nervaleB.  Claviform  merely  ontlined.  Median  shade  Hue  ferraginons 
below  the  reniform.  Subterminal  line  nearly  straight,  a  series  of  m- 
terspaceal  cuneiform  ferruginous  spots  surmounted  by  pale  atoms. 
Hind  wings  dark  fuscous,  with  pale  fringes.  Beneath,  thickly  pow- 
dered with  blackish,  with  a  slight  ruddy  stain.  Hind  wings,  with  dot 
and  line. 

'< Expanse  40°^°*. 

"From  the  White  Mountains,  New  Hampshire.  Collected  by  Mr. 
Geo.  Dimmock,  for  whom  I  name  the  species." 

I  have  already  explained  how  I  came  to  erroneously  identify  this 
species,  and  have  named  desperata  the  form  heiietofore  named  dimmocki 
by  me  in  divers  collections,  including  that  of  the  U.  S.  Kational 
Museum.    As  above  described,  I  have  not  yet  recognized  the  species. 

Mamestra  oondita  6n. 

1852.  Gn.,  Sp.  Gen.  Noct.,  ii,  78,  PI.  8,  t  5;  Aplecia. 
1857.  Wlk.,  C.  B.  Mus.,  Lep.  Het.,  xi,556;  EuroxB. 
1874.  Grt.,  Buff.  Bull.,  ii,  12;  MameBtra, 
18H1.  Grt.,  Can.  Ent.,  xiii,  127  (trausl.  desc). 

'<  9  .  36°»".  The  smallest  of  the  genus  (i.  e.,  Aplecta).  Wings  sUghtly 
elongate,  the  primaries  nearly  entire,  rather  wide,  of  a  grayish  white, 
much  powdered  with  blackish,  which  makes  them  griseons,  except  the 
edges  of  the  lines  and  the  two  ordinary  spots,  which  remain  white  and 
empty.  The  latter  are  very  regular.  The  orbicular  longitudinally 
ovate.  The  three  first  lines  very  distinct,  dentate,  black ;  the  t.  p. 
line  sending  a  sharper  tooth  in  the  sinus  of  the  reniform.  The  sub- 
terminal  very  nebulous,  pale,  margined  anteriorly  by  a  vague  shade  of 
pale  ferruginous;  the  upper  edge  of  the  claviform  alone  visible.  The 
two  median  spots  separated  by  a  dark  spot  surrounded  by  black.  A 
basal  ray  crosses  the  half-line.  Secondaries  dirty  yellowish  white, 
with  traces  of  a  discal  spot,  of  a  much-twisted  median  line,  and  of  a 
subanal  blackish  spot.  Terminal  marks  thick,  contiguous,  and  better 
marked.  Beneath,  with  the  spot  and  line  well  indicated,  blackish, 
thick,  the  line  continuous  on  the  primaries.  Abdomen  short,  with 
small  crests.  Palpi  ascending,  slighter  than  in  the  other  species  (t.  e., 
of  Aplecta). ^^ 

The  description  is  copied  from  Mr.  Grote's  translation,  which  I  have 
compared  and  which  is  very  close  indeed.  Judging  from  the  figure 
and  description,  the  species  is  not  a  Mamestra  at  all,  but  is  almost 
certainly  Agrotis  trabalis  Grt.  I  have  no  specimen  of  the  latter  for 
comparison  at  present,  but  I  am  convinced  that  this  was  the  species 
intended  by  Guen6e. 

Mamestra  impolita  Morr. 

1874.  Morr.,  Pr.  Bost.  Soc.  Nat.  Hist.,  xvii,  140;  Mamestra. 

"  Expands  35°»™.    Length  of  body  13°»". 

"Eyes  hairy;  male  antennae  with  fine  hairy  clothing.  Collar  gray 
with  a  median  Uue.    Abdomen  strongly  tufted.    In  this  species  the 


^°m^']  PROCEEDINGS   OF   THE    NATIONAL   MUSEUM.  271 

lines  and  spots  are  arranged  as  iu  chenopodii  Albin,  bat  the  markings 
are  more  broken,  and  the  squamation  is  rough  and  uneven.  The  ground 
color  is  white,  almost  totally  obscured,  except  in  the  ordinary  spots 
and  on  the  subterminal  space  by  black  or  gray  shades.  The  nervules 
and  a  portion  of  the  basal  space  are  tinged  with  glaucous.  Half  line 
present.  The  interior  line  irregular,  simple,  obsolete  below  the  clavi- 
form  spot ;  the  latter  round,  large,  whitish,  outlined  in  black.  Above 
issitaated  the  white,  oblique  orbicular  spot,  containing  a  central  gray 
sbaile.  The  submedian  nervure  is  plainly  blackish.  Median  shade 
blackish,  suffused  and  irregular,  lost  in  the  dark  median  space,  l^eni- 
form  spot  white,  containing  a  central  gray  shade,  well  sized,  unsym- 
metrical,  its  defining  line  broken.  The  exterior  line  is  black,  simple, 
continuous,  dentate,  much  drawn  in  below  the  reniform  spot,  and  form- 
ing a  particularly  deep  lobe  above  the  submedian  nervure.  Subter- 
minal space  more  or  less  distinctly  whitish  below  the  costa,  this  color 
culminating  in  a  very  conspicuous  white  spot,  filling  the  median  lobe 
of  the  exterior  line.  The  terminal  line  is  whitish,  distinct,  but  some- 
what broken,  forming  two  short  but  evident  teeth  on  the  second  and 
third  median  nervules.  The  line  cuts  and  divides  into  two  portions 
the  black  shades  which  extend  over  the  terminal  and  latter  part  of  the 
subterminal  spaces.  The  usual  subapical  white  dots,  and  a  similar 
series  at  the  base  of  the  fringe.  Posterior  wings  dark  fuscous,  becom- 
ing lighter  and  partially  translucent  at  the  base ;  a  faint  discal  dot. 
The  fringes  are  whitish.  Beneath,  very  uniform  in  coloration ;  the  an- 
terior wings  dark  gray;  whitish  scales  line  the  costa;  the  posterior 
wings  are  whitish,  with  a  distinct  discal  dot;  a  common  line  extends 
over  both  wings. 

"  Habitat.— Quebec,  Canada. 

*'  Kindly  lent  me  for  identification  by  my  friend,  Prof.  F.  X.  Belanger, 
of  the  University  Laval. 

"The  dark,  almost  black  coloration  of  the  anterior  wings  contrasting 
with  the  four  white  spots  in  their  central  portion  is  characteristic  of 
the  species.  Of  these  spots,  two,  the  orbicular  and  claviform,  are  com- 
paratively small  and  well  defined;  the  remaining  two,  the  reniform  and 
the  spot  in  the  lobe  of  the  exterior  line,  are  large  and  irregular.'' 

The  species  of  Mr.  Grote's  lists  not  referred  to  in  this  paper  do  not 
belong  to  Mamestra^  but  are  better  referred  elsewhere. 

SPECIES  NOT   IDENTIFIED. 

Mamestra  obUviosa  Wlk. 

1858.     Wlk.,  0.  B.  M.,  Lop.  Het,  xv,  16-^3,  Mameslra. 

"Mas:  Ginereo-fusca,  subtus  cinerea;  abdomen  cinereum  subcris- 
tatum;  alae  anticse  lineis  subobsoletis  denticulatis  obscurioribus  et  albi- 
dis,  obicnlari  et  reuiformi  vix  determiuatis;  posticae  cinereie,  margine 
latofuscescente." 

"Male:  Cinereous-brown,  cinereous  beneath.  Abdomen  cinereous, 
shghtly  crested.    Forewings  with  almost  obsolete  denticulated  darker 
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brown  and  whitish  lines;  orbicnlar  and  reniform  marks  vejy  indistinct, 
like  the  lines  in  color.  Hind  wings  cinereous,  with  broad  brownish 
borders;  fringe  of  the  four  wings  whitish  at  the  base.  Length  of  the 
body,  8  lines ;  of  the  wings,  18  lines. " 
"a.  Eocky  Mountains.  Presented  by  the  late  Earl  of  Derby." 
This  description  might  readily  be  m£kde  to  apply  to  several  of  oar 
Western  species. 

Mamestra  aBSOcians  Wlk. 
185d.    Wlk. ,  C.  B.  M. ,  Lep.  Uet.  xv ,  1663,  Mamsira. 

<^Mas:  Cinerea;  thorax  postice  nigricante-cinerens,  fascia  antica 
interrnpta  nigra ;  abdomen  rufesceus,  basi  ciuereum,  fascicule  apicali 
maguo;  alse  auticad  rufescentes,  costa  cinerea  nigro  uotata,  liuea  sab- 
marginali  alba  uiidulata  interrupta,  orbiculari  obsoleta,  reniformi  nigra 
sat  parva;  posticse  pallide  cinerete,  marginali  fuscescente,  subtns  apad 
costam  rufescentes  nigro  subconspersse. " 

"Male:  Cinereous,  paler  beneath.  Thorax  blackish  cinereous  hind- 
ward,  with  an  interrupted  black  band  in  front.  Abdomen  reddish, 
cinereous  towards  the  base;  apical  tuft  large.  Fore  wings  reddish, 
cinereous,  and  with  black  marks  along  the  costa;  submarginal  line 
white,  undulating,  interrupted;  orbicular  mark  obsolete,  reniform 
black,  rather  small,  somewhat  contracted  in  the  middle.  Hind  wings 
pale  cinereous,  with  a  brownish  marginal  line;  under  side  reddish,  and 
slightly  speckled  with  black  along  the  costa.  Length  of  the  body,  7 
lines;  of  the  wings,  16  lines.  " 

"a.  East  Florida.    Presented  by  E.  Doubleday,  Esq." 

Mamestra  septentrionaliB  Wlk. 
1865.    Wlk.,  C.  B.  Mu8.,  Lep.  Het.,  xxxii,  660. 

Mas:  Fusca;  palpi  oblique  ascendentes,  articulo  3''  lougiconico; 
abdominis  fasciculis  apicalis  ferrugiueo  rufus;  alse  anticse  nigro  con- 
spersse,  striga  lata  obscuriore  orbicularem  et  reniformem  cinereas  mag- 
nas  uigro-margiuatas  includente;  lineis  septem  e  lunulis  lunnlisqae 
marginalibus  nigris,  spatio  marginali  uigricant^  lineam  submarginalem 
cineream  undulatem  includente;  posticsB  cineresd,  fusco  marginatae." 

"Male:  Brown, cinereous  beneath.  Palpi  obliquely  ascending,  not 
rising  higher  than  the  vertex;  second  joint  hirsute;  third  joint  elon- 
gate conical,  about  one-fourth  of  the  length  of  the  second.  Abdomen 
brownish  cinereous,  extending  a  little  beyond  the  hind  wings;  apical 
tuft  short,  ferruginous  red.  Femora  clothed  with  long  hairs.  Fore 
wings  thinly  black  speckled,  with  a  broad  dark  brown  streak  which 
contains  the  orbicular  and  reniform  marks;  these  are  cinereous,  large, 
black  bordered,  and  of  the  usual  form ;  some  irregular  black  lines  com- 
posed of  curves,  two  near  the  base,  two  on  the  inner  side  of  the  orbicn- 
lar mark,  and  three  exterior,  of  which  the  first  is  interrupted  by  the 
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Teniform  mark^  marginal  space  blackish,  including  a  cinereoas  uuda- 
latiDgsabmarginalline;  marginal  lannles  black.  Hind  wings  cinere- 
ous, very  slightly  hyaline,  brown  bordered;  discal  point  and  veins 
brown,  marginal  line  blackish,  festooned.  Length  of  the  body,  10  lines  > 
of  the  wings,  20  lines.'' 

'<  Most  allied  to  M.  insulsa^  from  which  it  may  be  distinguished  by  the 
difference  in  the  orbicular  and  reniform  marks,  and  in  the  exterior  line 
of  the  fore  wings. " 

*^  a.  Vancouver's  Island.  ^ 

Mamestra  ezpnlsa  Wlk. 
1865.    Wlk.,  C.  B.  M.,  Lep.  Het.  xxzn,  661,  Mamestra. 

*^Foem:  Nigricante-cinerea,  nigro  conspersa ;  palpi  oblique  ascend- 
entes,  articnlo  3""  longo-conico ;  atss  anticse  lineis  tribus  nigris  angu- 
losis  dnplicatis,  orbiculari  et  reniformi  magnis  nigro-marginatis,  spatio 
intermedio  nigricante,  linea  submarginali  cinerea  angulosa;  posticaB, 
cineresB  fnscescente  marginatae." 

<* Female:  Blackish  cinereous,  black  speckled,  cinereous  beneath. 
Palpi  obliquely  ascending,  extending  rather  beyond  the  head.  Third 
joint  elongate-conical,  about  one-third  of  the  length  of  the  second. 
Antennae  very  minutely  setulose.  Abdomen  cinereous,  extending 
somewhat  beyond  the  hind  wing.  Forewings  with  three  double  zigzag 
black  lines;  first  line  very  near  the  base;  second  on  the  inner  side  of 
the  orbicular  mark,  which  is  large  and  black-bordered,  and  has  a  black- 
ish space  between  it  and  the  reniform  ;  the  latter  is  broad,  black-bor- 
dered, on  the  inner  side  of  the  third  line ;  submarginal  and  marginal 
lines  cinereous,  the  former  zigzag;  hind  wings  cinereous,  brownish 
along  the  exterior  border.  Length  of  the  body  9  lines ;  of  the  wings 
18  Unes.'' 

"Allied  to  M.  insuUaj  but  the  submarginal  line  is  more  undulating 
and  less  denticulated." 

"  a.  Vancouver's  Island." 

Mamestra  pnnctigera  Wlk. 
1865.    Wlk.,  C.  B.  M.,  Lep.  Het.  xxxii,  661,  Mame$tra. 

"Mas:  Nigra;  palpi  vix  ascendentes,  articulo  2"  fimbriate,  3**  longi- 
conico;  antenne  dense  setosae;  abdomen  obscure  cinereum,  orbiculari 
et  reniformi  albido  punctalis  atro  marginatis ;  posticae  cinereae,  lunula 
venis  foscisMiue  marginal!  diffusa  fuscescentibus." 

''Male:  Black,  cinereous  beneath.  Palpi  very  slightly  ascending, 
extending  rather  beyond  the  head ;  second  joint  fringed  beneath ;  third 
elongate-conical,  about  one-fonrth  of  the  length  of  the  second.  Anten- 
nae stout  thickly  setose.  Abdomen  dark  cinereous,  extending  a  little 
beyond  the  hind  wings.  Wings  with  a  whitish  line  on  the  base  of  the 
fringe.  Forewings  with  whitish  points  along  the  costa;  orbicular  and 
Proc.  N.  M.  91 18  ^  . 
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reniform  marks  bordered  with  deep  black,  contaiDiiig  whitish  points; 
orbicalar  almost  round ;  reniform  of  the  usual  shape.  Bind  wings 
cinereous ;  lunule,  veins,  and  a  diffuse  marginal  band  brownish.  Length 
of  the  body  9  lines ;  of  the  wings  22  lines." 

^^The  pale  marginal  line  of  the  forewings  distinguish  it  fromjf. 
impuUa/' 

"  a.  Vancouver  Island." 

Mamestra  vetustra  Wlk. 
1S65.    Wlk.,  C.  fi.  M.,  I^g.  Het.  xxxii,  662,  Mamestra, 

^<Foem:  Cana;  caput  rufescente  notatum;  palpi  porrecti,  eztos 
nigro  notati,  articulo  3*  lanceolato ;  pectus  rufescens ;  sAsd  antiese  lat^, 
lineis  nonnullis  e  lunulis  indistinctis  fuscis,  linea  basali  angulata,  litn- 
risque  costalibus  nigris,  orbiculari  et  reniformi  albidis  magnis  nigro 
snbmarginatis ;  postic»  sBueo  suffuse." 

<<  Female :  Hoary,  dingy  beneath.  Head  with  a  tranverse  reddish 
mark  between  the  antennee.  Palpi  porrect,  extending  a  little  beyond 
the  head;  second  joint  pilose,  partly  black  on  the  outer  side;  third 
lanceolate,  hardly  one-third  the  length  of  the  second.  Pectus  reddish. 
Abdomen  extending  a  little  beyond  the  hind  wings.  Legs  black-speck- 
led; spurs  whitish,  with  a  black  band;  tarsi  spinose,  their  joints  black 
towards  the  base.  Wings  broad.  Forewings  with  some  brown  indis- 
tinct lines  composed  of  lunules,  and  with  black  marks  along  the  casta; 
a  deeply  angular  black  line  near  the  base ;  orbicular  and  reniform 
marks  large  whitish,  incompletely  blackbordered ;  marginal  festoou 
black.  Hind  wings  with  an  seneous  tinge.  Length  of  the  body  10 
lines,  of  the  wings  24  lines." 

"a.  Yancouyer's  Island." 

Hecatera  Strigicollifl  Wallengr. 
1860.    Wallengr.,  Wien.  £nt.  Monatechr.,  IV,  170. 

<<Ali8  antiois  supra  albidis,  spatio  basalis  ochraceo  fiiscoque  marmor- 
ato,  spatio  intermedio  ferrugineo-fusoo,  maculis  celluiao  2  ordinaiiis 
albis,  margineque  exteriore  extra  lineam  subterminalem  undalatam 
cano ;  posticis  griseis  disco  pallidiore ;  coUari  ferrugineo,  linea  nigi* 
transversa  margineque  canescente.     S ." 

California.    Mus.  Holm.  Statnra  H.  serenes. 

LIST  OF  SPECIES  OF  MAMESTRA. 


1.  discalis  Grt. 

6.  insolens  Grt. 

2.  Togenhoferi  MoBschl. 

arietis  Grt. 

3.  nimbosa  Gd. 

earina  Morr. 

4.  imbrifera  Go. 

7.  leucogramma  Grt 

5.  pnrpnrisBata  Grt. 

8.  lepidala  Smith. 

Tar.  Jancimacula  Smith. 

9.  determlnata  Smith. 
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LIST  OF  SPECIES  OF  MAMESTRA— Continued. 

10,  meditata  Grt. 

43. 

defessa  Grt. 

11.  Instralis  Grt. 

44. 

ohartaria  Grt. 

12.  detrikcta  Wlk. 

45. 

repentina  Morr. 

claviplena  Grt. 

46. 

brachiolnm  Harv. 

13.  gnata  Grt. 

47. 

beanil  Grt. 

14.  distinct^  HbL 

48. 

legitima  Grt. 

titis  French. 

49. 

lilacina  Harv. 

15.  crotchfi  Grt. 

illahefacta  Morr. 

var.  fuscalenta  Smith. 

50. 

rngosa  Morr. 

16.  famhami  Grt. 

51. 

noverca  Grt. 

17.  liquida  Grt. 

52. 

goodellii  Grt. 

1&  capsulariB  Go. 

53. 

qnadrata  Smith. 

propulsa  Wlk. 

54. 

obscnra  Smith. 

19.  vittula  Grt. 

55. 

eotypa  Morr. 

20.  prodeniformiB  Smith. 

hella  Grt. 

21.  atlantica  Grt. 

56. 

renigera  Steph. 

W-latinumt  Gn. 

herbimacula  Gn. 

discolor  Speyer. 

57. 

egens  Wlk. 

dissimilist  Butl. 

ttrUta  Wlk. 

22.  desperata  Smith. 

ferrea  Grt. 

23.  canadensis  Smith. 

Tar.  ctonabarina  Grt. 

24.  nevadsB  Grt. 

58. 

spiculosa  Grt. 

25.  snbjnncta  G.  andR. 

59. 

ciroumcincta  Smith. 

26.  grandld  Boisd. 

60. 

olivacea  Morr. 

libera  Wlk. 

comis  Grt. 

27.  invalida  Smith. 

Tar.  obscurior  Smith. 

28.  trifolii  Rott. 

61. 

rectilinea  Smith. 

chenopodii  Fabr. 

62. 

Taa-media  Smith. 

am/usa  Wlk. 

63. 

incnrTa  Smith. 

oregonica  Grt. 

64. 

4-lineata  Grt. 

major  Speyer. 

65. 

marinitincta  Haxv. 

Tar.  marmorota  Bkh. 

66.  laudabilis  Gn. 

29.  u-scripta  Smith. 

indicans  Wlk. 

30.  rosea  Harv. 

Tar.  illaudabilis  Grt. 

31.  congermana  Morr. 

67. 

albognttata  Grt. 

32.  yindemialis  Gn. 

68.  coneata  Grt. 

ruhefaoia  Morr. 

69. 

lorea  Gn. 

33.  picta  Harv. 

ligata  Wlk. 

austa  Gn. 

dodgei  Grt. 

eontraria  Wlk. 

70. 

qaadrannnlata  Morr. 

34.  u-albam  Gn. 

7L 

iunexa  Grt. 

35.  cristifera  Wlk 

72. 

lougiclava  Smith. 

lubena  Grt. 

73. 

orbioalata  Smith. 

ru/Nlail  Morr. 

74. 

anguina  Grt. 

hrauiotBt  Grt. 

75. 

Ticina  Grt. 

36.  assimilis  Morr. 

ieligera  Morr. 

var.  pulremlenta  Smith. 

acutipennia  Grt. 

37.  latex  Gn. 

76. 

pensilis  Grt. 

demUsa  W^Ik. 

(unknoicn  to  me.) 

38.  passa  Morr. 

77. 

Tittula  Grt. 

39.  adjnncta  Bdv. 

78. 

sutrina  Grt. 

40.  variolata  Smith. 

79. 

ferrealis  Grt. 

41.  glacata  Grit. 

60. 

condita  Gn. 

42.  minorata  Smith. 

81. 

impolita  Morr. 
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LIST  OF  SPECIES  OF  MAMESTRA—Contiiiiied. 


82.  dimmocki  Grt. 

83.  BtrigicoUis  Wall. 

84.  expulsaWlk. 

85.  septeDtrionalis  Wlk. 


86.  ponciigera  Wlk. 

87.  vetusta  Wlk. 

88.  obliviosa  Wlk. 

89.  associans  Wlk. 


EXPLANATION  OF  PLATES  VIH-XI. 

The  figures  are  nambered  oonaeoatiYely,  bat  are  not  regularly  arranged  CB  41 
plates. 


Harpe  and 

1.  M, 

2.  M. 

3.  M, 

4.  M. 

5.  M. 

6.  M. 

7.  M. 

8.  M. 

9.  M. 
10.  M, 
IL  M, 

12.  if. 

13.  M. 

14.  M. 

15.  M, 

16.  M, 

17.  M. 

18.  M. 

19.  M, 

20.  M, 

21.  M. 

22.  If. 

23.  Jf. 

24.  Jf. 

25.  if. 

26.  IT. 

27.  If. 

28.  if. 

29.  if. 

30.  if. 
3L  if. 

32.  if. 

33.  M. 


clasper  of—- 

rogenkofmi, 

nimbo§a, 

%mbr\fera, 

purpuris$aUu 

insoleni. 

leueogramwuu 

determinata, 

lepidula. 

meditata. 

lusiralis^ 

detracta. 

gnata, 

disiincta, 

crotchii, 

liquida, 

capsularii, 

vittula, 

prodenifarmis. 

atlantica, 

canadeMis, 

desperaia. 

subjuncta, 

grandia. 

trifolH. 

desperaia, 

rosea, 

congermana, 

vindemialis, 

picta, 

oristifera, 

assimilia, 

latex. 


Harpe  and  clasper  of- 

34.  if.  adjancta, 

35.  if.  variolata, 

36.  if.  glaeiata. 

37.  if.  minorata, 

38.  if.  chartaria. 

39.  if.  brackiolum, 

41.  if.  legiiima, 

42.  if.  Uladna. 

43.  if.  rugosa. 

44.  if.  naveroa, 

45.  if.  goodeim, 

46.  if.  quadratic, 

47.  if.  ohscura. 

48.  if.  rctffpa. 

49.  if.  renigera. 

50.  if.  egens. 

51.  if.  spieulosa, 

52.  if.  droumcincta, 

53.  if.  olivacea, 

54.  M.  ineurva. 

55.  M,  A'lineata, 

56.  if.  marinitineia, 

57.  if.  ZaicdaHlM. 

58.  if.  atboguttata. 

59.  if.  cun^ato. 

60.  if.  lorea. 

61.  if.  gtkuZranattlata. 

62.  if.  innexa, 

63.  if.  an^Nina. 

64.  if.  lengiclava. 

65.  if.  vidna, 

66.  if.|>eN«iZa. 
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REPORT    UPON    THE    ANNELIDA    POLYCHJBTA    OP    BEAUFORT* 
NORTH   CAROLINA. 

BY 

E.  A.  Andrews,  Ph.D. 
(With  Plates  xii-xvm.) 

The  Annelid  fanna  of  the  northeastern  coast  of  the  United  States  has 
become  so  well  known  through  the  labors  of  A.  B.  Verrill,  H.  B.  Web- 
ster, and  others,  that  oar  ignorance  of  that  of  the  southern  Atlantic 
States  is  the  more  striking  by  contrast.  South  of  Northampton  County, 
Virginia,  where  Webster,  in  1874  and  1876,  obtained  some  fifty-nine 
species  of  Polychaeta,  described  in  his  Annelida  Ghaetapoda  of  the 
Virginian  coast,  but  very  little  has  been  published  respecting  the  lit- 
toral Annelid  fauna,  though  the  Buropean  descriptions  of  forms  col- 
lected in  the  West  Indies,  the  collection  of  Professor  Ooode  in  Bermuda 
of  twenty-six  species,  described  in  the  Bulletin  of  the  TJ.  S.  National 
Mnsenm,  1884,  and  the  extensive  monograph  of  Bhlers  on  the  Annelids 
dredged  by  the  Ooast  Survey  steamer  Blake  off  the  Florida  coast  (Mem. 
Mus.  Com.  Zool.,  Harvard,  1887)  give  a  few  general  grounds  for  antici- 
pating some  of  the  discoveries  to  be  expected  along  the  shores  of  the 
Southern  States. 

In  this  region,  Charleston  Harbor  was  carefully  examined  by  the 
French  naturalist,  L.  A.  G.  Bosc,  toward  the  close  of  the  last  century, 
with  the  result  that  several  interesting  Annelids  were  made  known, 
among  them  being  the  new  genus  Polydora.  Later  Stimpson  (Proc 
Boston  Soc.  Nat  Hist.,  1856)  described  two  new  Annelids  from  this 
same  interesting  locality,  one  being  the  remarkably  large  Acoetea 
lupina.  Farther  north,  at  Fort  Macon,  near  Beaufort,  North  Carolina, 
Coues  and  Yarrow  collected  marine  Annelids,  nine  species  of  which 
were  described  by  Verrill  in  1878  (Proc.  Acad.  Nat.  Sci.  Phila.). 

In  the  following  list  some  fifty-seven  species,  representing  twenty- 
four  families  of  Polychaetous  Annelids,  are  identified  and  described,  with 
such  notes  upon  breeding,  habits,  color,  etc.,  as  were  made  at  that  time, 
the  collection  being  obtained  in  connection  with  the  Johns  Hopkins 
Marine  Laboratory,  Beaufort,  North  Carolina,  in  the  summer  months  of 
1884  and  1885.  As  the  collection  was  confined  to  a  short  part  of  the 
year,  was  for  the  most  part  limited  to  the  area  between  tides,  and  not 
conducted  with  any  great  thoroughness,  the  list  must  obviously  give  but 
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an  inadeqaate  idea  of  the  richness  of  the  fauna.  Reinvestigation  wonld 
doubtless  show  the  fauna  to  be  as  well  represented  by  nunierous  species, 
as  it  obviously  is  by  innumerable  individuals,  the  sand  flats  presenting 
a  most  striking  illustration  of  the  wealth  of  Annelid  life  that  may  be 
supported  under  the  exceptionally  favorable  conditions  here  prevailing. 

Family  AMPHINOMID^. 

AMPHINOMB  Brn^nieres. 

▲mphinome  rostrata  Qaatrefages. 

QUATREFAOES.  Hist.  Nat.  defl  Annelis,  toI.  1,  p.  393. 

Small  and  apparently  immature  specimens  of  Amphinome  wore  found 
on  several  occasions  among  the  stalked  barnacles  upon  driftwood 
brought  into  the  harbor  by  certain  winds,  and  referred,  with  consid- 
erable doubt,  to  the  form  Quatrefages  seems  to  have  had  for  the  above 
description. 

The  coloring  of  the  body  suggests  a  protective  resemblance  to  the 
stalks  of  the  barnacles  among  which  the  Annelid  lies  concealed,  thongh 
Langerhans  thinks  that  the  conspicuous  colors  of  certain  members  of 
this  family  are  useful  as  ^  warning  signal,  some  having,  he  says,  poison- 
ous setSB. 

Family  POLYNOID^. 

LBFIDONOTUS  (Leach)  MalmgreQ. 

LepidonotuB  sublevlB  Verrill.| 

Verrill.  Inyert.  AnimalB,  Vineyard  Soaad,  p.  320,  581,  PI.  x,  Fig.  4SL 
Verrill.  New  England  Annelida,  Part  I,  PI.  vi,  Figs  4,  ^a,  4(,  4o, 

Small  specimens  are  not  uncommon  in  material  dredged  in  shallow 
water,  both  inside  and  outside  of  the  inlet,  and  were  taken  both  in  1884 
and  1885. 

LepidonotUB  variabiliB  Webster. 

Webster.  Annel.  Ch»t.  Virginian  Coast,  p.  58,  PI.  vii,  Figs.  6-11 ;  PI.  u,  Figs.  12-14. 
This  occurs  upon  oyster  shells,  etc.,  in  shallow  water.  It  was  taken 
at  ^'  Green  Eock,"  in  June,  among  hydroids;  upon  the  bottom  of  a  float- 
ing scow,  off  Schackelford  Bank,  in  August ;  near  ^<  Horse  Island,"  and 
among  sponges  dredged  near  Moorhead  City,  in  June. 

HARMOTHOE  Malmgren. 
Hannothde  aculeata,  sp.  nov. 
(Plate  XII,  Figs.  1-6.) 

Body  long,  much  flattened ;  setigerous  somites,  34.  Cephalic  lobe 
deeply  cleft.  The  two  lobes  swollen  and  with  the  acuminate  tips  sharply 
distinguished.  Anterior  eyes  larger  than  posterior,  opposite  posterior 
end  of  median  cleft.    Median  tentacle  more  than  twice  the  length  of  the 
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antennae ;  the  latter  slender,  not  much  exceeding  cephalic  lobe.  Ten- 
tacalar  cirri  more  slender  than  tentacalam.  Palpi  mach  stouter  and 
smooth,  unless  highly  magnified. 

First  pair  of  elytra  round }  following  ones  oblong,  somewhat  wider  at 
outer  part  and  emarginate  on  anterior  edge ;  outer  and  posterior  edges 
with  dense  fringe ;  surface  covered  with  spines,  which  are  small  and 
surrounded  by  a  circular  area  on  the  smooth  anterior  region,  while  they 
become  larger,  sharp,  and  surrounded  by  polygonal  areas  upon  the  pos- 
terior part  of  the  elytra.  Here  the  polygonal  areas  bear  smaller  spines 
or  nodules  near  the  edge.  The  large  spines  as  well  as  small  ones  are 
often  bifid  and  form  near  posterior  edge  of  elytrum  a  linear  series  evi- 
dent to  naked  eye. 

Dorsal  cirri,  tentaculum,  and  antenna  densely  papillated,  but  ending 
in  smooth  filiform  tips.  Ventral  cirri  small,  slender,  somewhat  papil- 
lated. Dorsal  setae  as  in  H.  imbricata  Malmgren.  Ventral  setae  with 
nearly  straight  tips  and  prominent  hooks  some  distance  below. 

Length  ap  to  2  centimetres;  diameter,  including  setae, 8  millimetres. 

The  most  common  scale-Annelid  found  under  stones,  etc.,  in  shallow 
water  and  between  tides,  near  the  town.  It  was  also  dredged  among 
sponges  near  Horse  Island  and  at  Green  Bock,  in  June  and  October. 

NTCHIA  Malmgren. 
Nychia  cirrosa  Maloigren. 
Malmqren.  Nordiska  Hafs-Annalata,  p.  58,  PI.  viii,  Fig.  1. 
Webster.    Annel.  ChsBt.,  Provincetown,  p.  700. 
Tauber.    Annulata  Danica,  pp.  79-80. 

Only  one  specimen  was  taken,  1884. 

LEPIDAMETRIA  Webster. 

Lepidametria  commensalis  Webster. 

Webster.    Annel.  Chflet.  Virginian  Coast,  pp.  10-13,  PI.  iii,  Figs.  23-31. 
Webster.    Annel.  Ch»t.,  Provincetown,  p.  701. 

Only  a  single  specimen  of  this  interesting  commensal  annelid  was 
taken  in  the  tube  of  an  amphitrite,  found  in  the  mud  flat  alongside  the 
channel  at  Crab  Point,  in  June,  1885. 

Family  SIGALIONIDiE. 

8THENBLAI8  Kinberg. 

Stlienelais  picta  Verrill. 

Verrill.    Invert.  Anim.  of  Vineyard  Sound,  p.  348, 582. 

Verrill.    New  England  Annelida,  part  1,  PI.  vii,  Fig.  3;  PI.  VI,  Fig.  7.  Proo.  U.  8. 

Nat.  Mas.,  vol.  ii,  p.  167. 
Webster.    Annel.  Ch»t.  of  Virginian  Coast,  p.  13. 
Webster.    Annel.  CbsBt.,  Provincetown,  p.  701. 

This  fine  Annelid  occurs  in  the  sand  between  tides  on  Bird  Shoal  and 
^^  often  dug  in  1884  and  1885  at  various  periods  of  the  summer  and 
Wlyfall. 
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Family  AOCETIDJE. 

ACCSTES  Aud.  and  M.  Edw. 
AcGBtes  lupina  Stimpson. 
Stimpsok.    Oo  some  remarkable  marine  inyertebrata  inhabiting  the  shores  of  Soatli 

Carolina,  Proc.  Boston  Soc.  Nat.  Hist.,  vol.  v,  pp.  116, 117. 
QuATRKFAGES.    Histoire  naturelle  des  Annelis,  toI.  u,  p.  674. 

Of  this  remarkably  large  scale-anDelid  only  two  specimens  were  taken 
at  periods  of  anasaally  low  tide  in  Jaly,  1385,  both  in  maddy,  somewhat 
grassy,  areas  exposed  bat  imperfectly  and  for  a  short  period.  One  was 
fonnd  in  <<  Shark  Shoal,^  the  other  with  amphitrite  on  the  edge  of  Crab 
Point  Thoroughfare.  The  greatest  length  is  24  inches.  The  other  speci- 
men measures  16  inches,  with  a  diameter  including  parapodia  of  14 
millimetres  at  the  fortieth  somite.  The  elytra  are  about  one  handred 
and  thirty-eight  on  each  side,  smoky  black  with  white  yellow  edges; 
they  cover  the  parapodia,  but  leave  dorsal  surface  mostly  ancovered. 

General  color  reddish  brown,  lurid,  not  translucent,  anterior  2  incbea 
of  dorsal  side  whitish ;  ventral  median  vessel  purple.  In  the  smaller 
individual  taken  on  Shark  Shoal  the  color  is  markedly  lighter  and  more 
variegated. 

Dorsal  cirri  end  in  acute  white  cones,  ventral  cirri  small  and  dark  red. 
On  ventral  side  of  parapodium  several  transparent  elevations  are 
noticeable  anteriorly,  but  gradually  disappear  towards  the  posterior 
part  of  the  body. 

At  the  posterior  end  the  body  is  transparent  and  bears  flake-white 
anal  cirri. 

There  can  be  no  doubt  that  this  is  the  same  Annelid  that  Stimpson 
found  in  Oharleston  Harbor — agreeing  as  it  does  in  all  the  essential 
characters  he  gives. 

The  larger  specimen  discharged  great  quantities  of  sper  matozoa  from 
openings  anterior  and  ventral  to  the  ventral  cirri. 

The  peculiar  tubes,  suggesting  those  of  cerianthus  very  forcibly,  are 
one-fourth  of  an  inch  thick,  made  of  concentric  layers  of  tough  mem- 
branous substance  and  inclose  a  lumen  one-half  inch  wide.  These  tabes 
stand  vertically  in  the  soft  mud  and  extend  down  more  than  two  feet 

Microscopic  examination  of  the  tube  shows  that  the  layers  of  mem- 
brane are  formed  of  long,  yellow  fibrils  looking  like  chitin  and  iden- 
tical with  those  figured  and  described  by  Eisig  {die  capitellid^)  as 
secreted  by  Polyodontes. 

Family  NEPHTHYDID^. 

NEPHTHTS  Cav. 
Nephthys  bucera  Ehlers. 
Ehlers.    Die  Borsteawflruier,  p.  617,  PI.  xxiii,  Fig.  8. 
Verrill.    Invert.  An.  Vineyard  Soand,  pp.  416, 583,  PI.  XII,  Fig.  58. 
Webster.    Annel.Chset.,Provincetown,  p.  702. 

Not  uncommon  in  the  sand  of  various  shoals,  especially  upon  the 
outer  parts  scarcely  uncovered  at  low  water. 
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Nephthys  plcta  Eblen. 

Ehlvbs.    Die  Boistenwarmer,  p.  632,  PI.  xxiii,  Figs.  9,  35. 
VsRRiix.    Invert.  Aa.  ViQeyard  Sd.,  pp.  348, 583,  PI.  xii,  Fig.  57. 
WxBSTBB.    Annel.  Cheet.  of  Virginian  Coast,  p.  14. 

This  form  would  seem  less  common  than  the  former  with  which  it 
sometimes  occurs. 

Family  PHYLLODOOIDJa. 

PHTLLODOCE  (Sav.)  Malmgren. 

PhyUodoce  fragUis  Webster. 

Webstbr.    Annel.  Ch»t.  of  Virginian  Coast,  p.  14,  PL  iii,  Fig0.  32-37. 

This  Gonspicnoas  small  Annelid  was  found  in  considerable  numbers  in 

material  dredged  in  shallow  water  in  Bogue  Sound  and  near  Horse 

Island  in  June. 

Family  HESIONID^. 

PODARKE  Elilers. 

Podarke  obsoura  Verrill. 

Verrill.    Invert.  An.  of  Vineyard  Sd.,  pp.  319,  589,  PI.  xii,  Fig.  61. 
Webstkr.     Annel.  Ch»t.  of  Virginian  Coast,  p.  16. 

A  small  active  Annelid,  which  like  the  former  species  and  many 
other  forms,  emerges  iu  numbers  from  masses  of  sponge,  shell,  etc., 
allowed  to  stand  iu  water  till  it  becomes  impure.  Dredged  off  Moor- 
head  City  in  abundance. 

Family  SYLLID^. 

SYLUS  (Sav.)  Ehlers. 

SyUiB  apongioola  Gmbe. 

Orubb.    Arohiv.  f.  natnrgeschichte,  1855,  Part  7,  p.  104,  PI.  rvr,  Fig.  4. 

Marion  &,  Bobretzky.    Annel.  du  Golfe  de  Marseille,  Ann.  Sci.  Nat.  Zool.,  6  ser.,  vol. 

2,  1875,  pp.  24-25,  PL  il.  Fig.  7. 
Langerhanb.    {^Haplo9ylliH  hamata).    Die  Wnrmfauna  Yon  Madeira.    Zeit.  f.  wiss. 

Zool.,  vol.  32,  pp.  527-528. 

The  small  Annelid  identified  as  above,  occurred  in  large  numbers  in 
sponges  dredged  off  Moorhead  City,  Id  shallow  water,  June. 

P21DOPH7LAX  Clpd. 
Paedophylaz  longiceps  Verrill. 

Verrill.    Proc.  U.  S.  Nat.  Mas.,  vol.  11,  1879,  pp.  170, 171.    New  England  Annelida, 

Parti,  PI.  XII,  Fig.  2. 
Langerhans.    Die  Wnrmfauna  von  Madeira,  Zeit.  fUr  wiss.  Zool.,  vol.  40,  p.  243, 

PI.  XV,  Fig.  2. 

Sexual  individuals  were  taken  in  the  dip  net.  Eggs  and  young  were 
observed  in  most  of  the  stages  described  by  Vigueir  for  Exogane  gemmU 
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ftra  Pag.  to  which  they  present  great  similarity.  The  eggs  or  young 
were  attached  ventrally  to  about  16  segments,  commencing  usually  on 
the  fifteenth,  but  in  11  specimens  studied  considerable  variability  was 
observed.  In  most  cases  no  elongated  setae  were  present  upon  the 
segments  bearing  young. 

AUTOLYTUS  (Grube)  MarenzeUer. 

Autoljrtus  varians  Verrill. 

Vbrrill.    New  Eugland  Annelida,  p.  320. 

Sexual  forms,  t  and  9 ,  were  taken  at  the  surface,  which  are  prob- 
ably identical  with  the  forms  described  by  Professor  Verrill  from  the 
New  England  coast,  June. 

PROCBRJBA  (Ehlers)  MarenzeUer. 
Procersea  tardigrada  Webster. 

Webster.    Annel.  CbaBt.  of  Virginian  Coaat,  pp.  27-30. 

Non-sexual  forms,  many  of  them  in  process  of  division,  were  dredged 
in  great  numbers  amongst  sponges,  near  Green  Eock,  in  3  to  4  fathoms, 
and  sexual  forms  were  taken  in  the  tow  net.  From  a  comparison  of 
these  various  forms  there  seems  no  doubt  that  the  Proceraxi  eerulea  of 
Webster  was  merely  the  female  of  P.  tardigrada^  the  eggs  of  which  fire 
of  a  sky-blue  color  and  give  this  color  to  the  body  before  they  are  laid. 
Subsequently  they  are  carried  about  in  three  delicate  sacks  on  the  ab- 
domen, between  the  sixth  and  thirty  second  segments. 

This  9  has  a  dark  dorsal,  transverse  band  upon  somites,  3,  6,  8,  9, 
13,  17,  21,  25,  27,  29,  32,  35,  38,  42,  46,  49,  51,  53,  56,  57,  70,  71,  74, 
and  77,  near  anterior  edge  of  each.  Each  parapodium  bears  ventrally 
a  dark-red  spot.  The  large  lateral  and  swollen  dorsal  eyes  are  concealed 
by  pigmented  areas.  Base  of  dorsal  cirrus  red  as  far  as  twenty-fourth 
somite.  Body  convex  dorsally,  flat  ventrally,  and  laterally  expanded 
with  long  parapodia,  setae  and  dorsal  cirri  in  the  region  between  sixth 
and  twenty-seventh  somites.  Taken  in  August.  The  nonsexual  form 
has  pigmental  bands  like  those  of  the  9  but  arranged  according  to  a 
definite  law  or  general  rule  to  which  the  bauds  in  the  9  conform  alsoj 
bearing  in  mind  that  the  9  is  formed  as  a  cut-off  part  of  the  nonsexual 
stage,  separating  almost  always  just  posterior  to  thirteenth  somite  and 
hence  having  thirteen  less  somites  than  that  stage.  In  one  hundred 
and  ten  individuals  carefully  studied  only  three  had  the  bud  formed 
just  posterior  to  fourteenth  somite;  seventy-nine  had  an  evident  bud  just 
po^3terior  to  thirteenth  somite. 

Having  tabulated  the  arrangement  of  the  colored  bands  in  these 
one  hundred  and  ten  individuals  there  results  the  general  rule  that  the 
bands  occur  upon  the  third  and  fourth  somites,  then  ui>on  every  other 
or  alternate  one  up  to  and  including  the  twelfth,  then  (in  the  region  of 
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the  bad)  npon  every  foarth  one  up  to  and  inclading  the  twenty-fifth^ 
then  upon  every  fifth  one  up  to  and  including  the  forty-first,  after  which 
the  exceptions  become  so  numerous  that  no  rule  is  evident. 

The  examination  of  so  many  cases  shows  a  definite  tendency  to  lim- 
itation in  the  bands  to  certain  somites  in  the  anterior  region  and  a 
greater  and  greater  irregularity  in  the  posterior  region.  The  oldest 
region  in  each  individual  of  the  two  concerned  in  budding  is  remarka- 
bly constant  in  respect  to  the  coloration.  Thus  in  the  one  hundred  and 
ten  cases  studied  the  nurse  or  anterior  thirteen  somites  presented  ab- 
normal bands  as  follows :  On  the  fifth  somite  a  band  in  only  eleven  cases; 
on  the  seventh  none  at  all ;  on  the  ninth  in  only  four  cases ;  on  the  elev- 
enth in  only  six  cases;  on  the  thirteenth  in  only  five  cases.  On  the  fourth 
somite  the  normal  band  was  wanting  in  four  cases,  never  on  the  third 
somite.  The  rule  of  banding  in  the  bud  is  uot  as  strictly  adhered  to  as 
in  the  above  nurse.  Thus  bands  occur  abnormally  upon  the  fourteenth 
somite  in  fiflteen  cases,  are  wanting  npon  the  fifteenth  in  thirteen  cases, 
occur  upon  the  sixteenth  in  eight  cases,  upon  the  seventeenth  in  twenty 
cases,  are  wanting  upon  the  eighteenth  in  twenty  cases,  and  so  on. 

These  facts  seem  sufficient  to  indicate  that  we  have  in  this  S>llid  a 
marked  tendency  to  the  acquirement  of  a  regular  metameric  markings 
which,  however,  does  not  coincide  with  the  metamerisiqu  of  the  somites 
bat  tends  to  follow  a  special  law,  best  expressed  in  the  oldest  part  of 
the  body  in  which  certain  alternating  colored  and  not  colored  som- 
ites are  distinguishable — a  series  of  groups  or  combinations  of  somites 
thus  following  one  another. 

In  one  case,  a  nonsexual  individual  with  well-advanced  bud,  the  pos- 
terior zooid  was  inverted  Y  shaped,  being  provided  with  two  complete 
hat  not  quite  identical  posterior  ends;  an  abnormality  previously 
noticed  in  various  Annelids  by  many  observers,  but  in  this  case  striking 
from  the  length  of  the  divided  region  and  the  activity  of  these  two 
parts  in  the  crawling  movements  of  the  whole. 

Procereea  omata  Mar.  and  Boby. 

Mariox and  Bobretzky.    Annel.  da  Golfe  de  Marseille  >  Ann.  Sci.  Nat.,  6th  ser.,  voU 
2,  pp.  44-46,  PI.  V,  Fig.  14. 

Taken  in  large  numbers  near  Moorhead  City  on  sponge,  in  June. 

Procereea  rubropunotata  Langerbaus. 

UxGERHANS.    Die  WnrmfauQa  von  Madeira.    >  Zeit.  f.  wise.  Zoul.,  vol.  23,  pp.  579^ 
560,  PI.  XXXII,  Fig.  30. 

This  species  also  occurs  in  abundance. 
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Family  NEREIDuE. 

NEREIS  Cavier. 
Nereis  limbata  Ehlen. 

Ehlkrs.    Die  BorstenwUrmer,  pp.  567-670. 

Verrill.  Invert.  An.  Vineyard  Sd.,  pp.  318,590,  PI.  xi,  Fig.  51 ;  New  England  Ad- 
nelida,  part  1,  PI.  v,  Fig.  3,  3a ;  Note  on  Nat.  Hist,  of  Ft.  Macon  (Cones  and  Yir- 
row),  No.  5.    >Proo.  Acad.  Nat.  Sci.  Phil.,  1878,  pp.  299,  300. 

Webster.  Annel.  CbsBt.  Virginian  Coaat,  pp.  35,  36,  PL  vi,  Figs.  70-75;  AnneL 
Ch(et.,Proyincetown,  p.  718. 

Nonsexaal  forms  are  abandant  in  dredging  material  and  also  under 
stones  along  the  shore,  where  a  large  atoke  form  occurs  apparently 
sexually  mature.  Heteronereis  forms  of  both  sexes  were  found  swim- 
ming at  the  surface  in  September.  In  aquaria  they  soon  died,  bot 
many  of  them  first  deposited  large  quantities  of  spermatozoa  and  eggs. 
The  eggs  were  then  fertilized  and  soon  underwent  an  unequal  cleavage. 

Schackelford  Bank,  Green  Bock,  Horse  Island,  etc. 

Nereis  irritabilia  Webster. 

Webster.  Annel.  Cbaet.  of  Virginian  Coast,  pp.  31-34,  PI.  v,  Figs.  56-^ ;  PI.  vi. 
Figs.  65-69. 

Nonsexual  forms  were  found  in  mud  at  Grab  Point  and  Shark  SHoal 
while  epitoke  female  forms  were  taken  in  the  tow  net. 

Nereis  pelagica  L. 

Malmgrkn.    Annnlata  Polycbseta,  pp.  164-165,  PI.  vi,  Fig.  35. 
Ehlers.    Die  Borstenwilrmer,  pp.  511-517,  PI.  XX,  Figs.  11-20. 
Verrill.    Invert.  An.  of  Vineyard  Sd.,  pp.  319-591,  PI.  xi,  Figs.  59-55. 
Webster.    Annel.  Cba^t.  Provincetown,  p.  718. 

Numerous  small  individuals  collected  near  Moorhead. 

Nereis  megalops  Verrill. 

Nereis  alacrU  Verrill.    Proc.  U.  S.  Nat.  Mus.,  vol.  11,  1879,  p.  171. 

Nectonereis  megalops  Verrill.     Invert.  An.  Vineyard  Sd.,  pp.  298,592,  PI.  12,  Fig*. 

62, 63. 
Nereis  megalops  Verrill.    New  England  Annelida,  part  1,  p.  320. 

The  epitoke  form  originally  described  by  Professor  Verrill  as  iVecfe- 
ncreU  megalops  was  taken  at  the  surface  on  several  occasions,  while 
asexual  forms  and  intermediate  forms  were  found  among  Hydioids  on 
the  piles  of  Moorhead  Wharf. 

Family  EUNICID^. 

EUNICE  Cuvier. 
Eunice  ornata,  sp.  no  v. 
(Plate  XIII,  Figs.  6-13.) 

Head  distinctly  bilobed,  each  part  divided  in  flront  by  a  transverse 
groove  into  an  upper  smaller  and  a  lower  much  larger  area.  Body 
rounded  above,  flat  below,  tapering  gradually  towards  posterior  end. 
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Buccal  somite  as  long  as  followiug  three  somites,  ventral  swelling  pos- 
terior to  month  couspicuona.  Antennae  jointed,  almost  moniliform; 
median  one  longest,  reaching  almost  to  footth  setigerous  somite;  ten- 
tacular cirri  half  as  long  as  buccal  somite,  jointed;  anal  cirri  jointed, 
twice  as  long  as  tentacular  cirri.  Branchiae  pectinate,  beginning  on 
fifth  setigerous  somite  as  a  simple  filament,  rapidly  increasing  and 
meeting  in  an  arch  over  the  back  with  as  many  as  twenty  posterior 
branches ;  decreasing  less  rapidly,  small  and  with  few  branches  from 
about  the  thirtieth  somite  to  the  end  of  the  body.  Parapodia  not 
prominent;  dorsal  cirrus  long;  ventral  cirrus  shorter,  with  swollen 
base;  setae  light  colored,  dorsal  ones  acute,  fattened;  ventral  ones 
with  a  triangular  tooth  below  the  curved  apex  of  outer  joint;  the 
gauge-shaped  setae  have  the  terminal  teeth  prolonged.  Jaws  light 
with  dark  borders ;  supports  rounded ;  pinchers  blunt ;  dental  plates 
with  eight  teeth  on  right  and  five  on  left ;  unpaired  plate  on  left  side 
with  eight  teeth;  posterior  pair  of  paragnaths  with  each  nine  teeth; 
anterior  pair  smooth,  dark ;  outer  pair  square,  with  one  tooth.  Gen- 
eral color  golden  reddish ;  white  spot  on  median  line  of  each  setigerous 
somite;  antennae,  tentacular  cirri,  and  anal  cirri  white  with  red  rings  or 
transverse  streaks.  Eyes  blue  between  outer  and  middle  antennae. 
Length  up  to  9  centimetres;  diameter,  5  millimetres.  Swims  actively 
with  spiral  motion. 

Not  uncommon  on  sponges,  etc.,  in  2  to  3  fathoms  in  sheltered  sounds. 
The  young  were  also  found  cast  up  on  the  Fort  beabch,  after  storms,  upon 
seaweeds. 

This  species  appears  to  be  closely  related  to  JE,  articulata  Ehlers. 

DIOPATRA  And.  and  Edw. 
Diopatra  cuprea  Aad.  et  Edw. 

Bosc  {NereU  cuprea,)    Hist.  Nat.  des  Vers.,  vol.  1,  2d  ed.,  pp.  163-165,  PL  xil,  Figa. 

1-4. 
QUATREFAOES  {Euuice  ouprea).    Hist.  Nat.  des  Ann^les,  vol.  1,  p.  331. 
Clapar^de  (i>.  neapolitana),   Ann^l.  Chnt.  Golfe de  Naples,  pp.  122-127,  PI.  vi,  Fig.  4. 
Vbrriix.    Invert.  An.  Vineyard  Sd.,  pp.  346-593,  PI.  xiii,  Figs.  67,68. 
Verrill.    Notes  on'^at.  Hist,  of  Ft.  Macon  (Cones  and  Yarrow),  Proc.  Acad.  Nat. 

Sci.,  Phil.,  1878,  pp.  299,300. 
Webster.    Annel.  Chset.,  Provincetown,  p.  270. 
Webster.    Annel.  Chsst.  Virginian  Coast,  p.  63. 
Bhlbrs  {D,fragili8),    Die  Nenbildung  des  Kopfes  bei  poiychaBten  Anneliden.    Erlan- 

gen,  1869. 

This  widely  distributed  Annelid,  so  common  upon  the  northern  coast 
of  the  Eastern  States,  was  first  found  at  Charleston  by  Bosc,  and  later 
at  Beaufort,  North  Carolina,  by  Cones  and  Yarrow.  From  the  descrip- 
tion given  by  Ehlers  of  the  specimens  he  received  from  Charleston  and 
among  which  he  found  and  studied  a  case  of  regeneration  of  the  head 
and  anterior  somites  it  seems  undoubtedly  true  that  he  had  specimens 
of  Bose's  Nereis  cuprea^  though  he  gives  the  new  name  Diopatra  fragilis. 
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AmoDg  specimens  taken  at  Beaufort  is  one  that  has  reproduced  a 
new  head  and  several  somites,  jast  as  in  the  case  described  by  Ehlers. 
Moreover,  sections  show  that  the  histological  changes  concerned  are 
much  as  Ehlers  found  them.  Study  of  this  same  species  on  the  Massa- 
chusetts coast  sho^  s  that  this  reproduction  of  anterior  or  of  posterior 
end  is  a  common  occurrence  and  one  of  evident  utility,  almost  a  neces- 
sity, considering  the  habit  of  the  animal.  Its  tubes  are  raised  above 
the  sand  some  inches  and  covered  over  with  foreign  objects,  often  quite 
long  pieces  of  eel  grass.  To  collect  this,  the  creature's  anterior  end  is 
protruded  some  distance  from  the  protecting  tube  and  must  be  a  tempt- 
ing morsel  for  fish,  etc.  At  all  events  it  is  often  cut  ofT  by  some  means. 
This  is  the  more  likely  to  occur  since  the  eyes  appear  to  be  absent 
in  this  species  and  danger  thus  can  not  be  so  well  avoided.  After  arti- 
ficial removal  of  the  head  recrescence  takes  place  inside  the  tube,  in 
aquaria,  with  little  lapse  of  time. 

The  young  are  sometimes  taken  in  the  tow  net  in  July,  the  larger  ones, 
8  millimetres  long,  probably  floating  upon  seaweeds,  etc. 

The  adult  is  common  upon  the  quieter,  more  muddy  parts  of  Bird 
Shoal  and  near  Crab  Point,  etc.,  between  tides. 

Diopatra  magna,  sp.  nov. 
(Plate  MV,  Figs,  l-i-20.) 

Body  flat,  elongated ;  first  five  or  six  somites,  convex  dorsally  and 
turned  upward  so  that  the  mouth  is  terminal;  buccal  somite  small, 
widened  at  sides,  as  narrow  above  as  first  setigerous  somite,  bearing  at 
middle  of  each  side  a  smooth  tentacular  cirrus  as  long  as  first  two  se- 
tigerous somites.  Head  withdrawn  into  buccal  somite;  palps  large, 
globose,  with  nodules  anteriorly ;  antennae  smooth,  with  short  annulated 
bases  about  as  long  as  first  setigerous  somite ;  median  antennae  and 
middle  ones  four  times  length  of  tentacular  cirri,  outer  one  about 
half  the  length  of  the  median ;  tentacles  cylindrical,  with  conical  tips 
as  long  as  bases  of  antennae.  Anterior  five  parapodia  very  stout,  three 
upper  ones  directed  forward.  Branchiae  pectinate,  beginning  on  the 
sixth  setigerous  somite  as  simple  filaments.  The  number  of  their  pin- 
nules has  increased  to  about  twelve  on  the  thirtieth  segment,  where 
the  branchiae  meet  on  the  back.  Behind  the  middle  of  the  body  the 
pinnules  of  the  branchiae  decrease  gradually  in  number,  the  branchi» 
becoming  flabellate,  bifid,  and  finally  simply  filiform  on  the  posterior 
somites.  Setae  in  first  five  parapodia  about  thirteen  to  each,  imper- 
fectly jointed,  with  the  hooked  tips  and  tooth  below  them  inclosed  ins 
delicate  hood;  other  parapodia  bear  about  thirty  simple  pointed  set», 
two  stout  hooked  setae,  and  delicate,  asymmetrical,  finely  serrated  chisel- 
shaped  setae.  Jaw  pieces  dark ;  lower  jaws  with  whitish  tips  indented 
on  the  edge ;  dental  plates  with  eight  teeth  on  right  and  seven  on  left; 
large  pair  of  paragnaths  with  eight  teeth  on  right  and  six  on  left;  un- 
paired piece  on  left  with  eight  teeth ;  two  small  pairs  of  paragnaths, 
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the  one  smooth,  the  other  with  a  rounded  boss.  Color  dark,  except 
anterior  end,  which  is  flesh  color  with  sprinkling  of  dark  dots;  branchicd, 
dark  brown ;  antennie,  reddish  brown ;  body,  translucent  posteriorly ; 
anas,  very  large ;  anal  cirri,  shorter  and  more  slender  than  median  an- 
tenna. Length  up  to  1  meter;  breadth,  without  parapodia,  16  milli- 
metres ;  median  antenna,  10  millimetres. 

This  species  is  more  common  than  the  preceding  on  the  outer  part  of 
Bird  Shoal  at  low- tide  mark  and  below,  constructing  stout  tubes  which 
project  several  inches  above  the  sand,  and  are  covered  with  bits  of 
^ells,  etc.,  and  inclined  to  one  side  near  the  end.  Young  individuals, 
1  centimetre  long,  are  sometimes  found  in  small  tubes  attached  to  the 
side  of  the  large  tubes — one  of  tbe  few  stable  objects  on  these  sand  flats. 

This  is  one  of  the  largest  Annelids  of  our  coasts,  full-grown  specimens 
measuring  upwards  of  4  feet  when  freshly  dug  out  of  their  correspond- 
ingly long  vertical  tubes.  As  they  readily  retire  into  the  lower  part  of 
the  tube  and  are  easily  broken  into  pieces  in  attempting  to  remove  them, 
few  perfect  specimens  can  be  obtained ;  but  when  the  tide  is  rising  over 
the  tube,  it  is  found  that  the  animal  is  apt  to  be  near  the  orifice  and 
can,  moreover,  be  more  readily  dug  out  uninjured  when  the  tube  re- 
mains under  water. 

The  color  is  noticeably  dark,  only  the  anterior  3  or  4  inches  beincr 
flesh  color  with  blackish,  minute  spots.  Posterior  to  about  the  first  7 
inches  the  color  is  dark  greenish  brown,  with  translucent  yellowish  sides 
where  contents  of  intestine  do  not  give  an  opaque  appearance.  Branchiae 
dark  red-brown. 

This  species  is  readily  recognized  at  a  glance  as  differing  from  D. 
euprea  in  the  character  of  the  branchiae.  It  is  probably  this  species 
also,  and  noti>.  euprea^  which  produces  the  remarkably  elongated,  cylin- 
drical masses  of  jelly  found  on  the  sand  flats,  drifted  about  by  the  tides, 
tlach  mass  contains  innumerable  larvae,  the  eggs  having  develope<l 
before  July. 

These  larvae  have  been  figured  and  described  by  Prof.  B.  B.  Wilson. 
(Studies  Johns  Hopkins  University,  vol.  2). 

Both  this  species  and  the  preceding  are  found  to  present  peculiar 
strings  of  ovarian  cells  attached  to  the  ova,  both  when  projecting  from 
the  ovary  and  when  floating  free  in  the  body  cavity.  A  description  of 
these  is  shortly  to  appear  in  the  Journal  of  Morphology. 

_  MARPH7SA  Quatrefages. 

Marphysa  Ban£;uinea  Quatrefages. 

Emnice  Bomguinta  Grube.    Fam.  des  AnnM.,  pp.  44,  123. 

Leidy.    Journ.  Acad.  Nat.  8ci.  Phil.,  2d  ser.,  part  2,  vol.  3,  p.  147. 
UarpkifUL  leidifi  Quatsefagks.    Hist.  Nat.  des  Annel^s,  vol.  1,  p.  337. 
Ma^gM  leidgi  Verrill.    Invert.  An.  Vineyard  Sd.,  pp.  319,  593,  PI.  xii,  Fig.  64. 
Marpkyta  $anguinea  Quatrefaoes.    Hist.  Nat.  des  Annel^s,  vol.  1,  p.  332,  PL  x,  Fig.  5. 
Mnrfhyta  nangvAnea  Ehlers.    Die  BorstenwUrmer,  p.  360,  PL  xvi,  Figs.  8-11.     ^ 
MarpkjfM  $anguina  Webster.    Annel.  Chjet.  Virginian  Coast,  p.  36,  PL  vi,  Figs. 
76-eO;  PL  VII,  Figs.  81-63.  C"n,r^n]r> 
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There  seems  to  be  great  variability  in  the  place  of  oocarrence  of  the 
first  braachiaB;  some  large  specimens  apparently  belonging  to  this 
species  have  no  branchiae  before  the  fortieth  segment ;  in  other  cases 
the  branchiae  begin  much  sooner  upon  one  side  than  upon  the  other. 

Large  individuals  are  occasionally  found  in  the  sand  on  Bird  Shoal, 
Crab  Point,  Green  Bock,  etc. 

DRILONEREIS  (Clpd.)  Webster. 

Drilonereia  longa  Webster. 

Wbbster.    Annel.  Ch»t.  Virginian  Coast,  pp.  40-41,  Pi.  vii,  Figs.  84-S8 ;  AnneU 
Chset.,  Provincetown,  p.  721. 

Common  in  sand,  Bird  Shoal  and  various  localities. 

ARABELLA  (Grabe)  Ehlers. 
ArabeUa  opalina  Verrill. 

LumhriconereiB  opalina  Verrill.    Invert.  An.  Vineyard  Sd.,  pp.  ^2,  594,  PI.  zm, 

Figs.  69,70. 
Arabella  opalina  Verrill.    Check  List  of  Mar.  Invert,  of  Atlantic  Coaat,  p.  8 ;  Nat 

Hist,  of  Ft.  Macon  (Cones  and  Yarrow) ;  Proo.  Acad.  Nat.  Sci.  Phila.,  1878,  p.  399; 

New  England  Annelida,  part  1,  PI.  iv,  Figs.  4,  4a. 
Arabella  opalina  Webster.    Annel.   Chset.  Virginian  Coast,  p.  42;   Annel.  Cbiet., 

Provincetown,  p.  721 ;  Annelida  from  Bermuda,  p.  321. 

One  of  the  most  common  forms  met  with  in  digging  in  muddy  sand, 
occurring  in  great  numbers  in  some  of  the  quiet  bays  and  creeks. 

STAUROCBPHALUS  (Grube)  Ehlers. 

StaurooephaluB  aooiabiUa  Webster. 
Annel.  Ch»t.  Virginian  Coast,  pp.  43,  44,  PI.  vii.  Figs.  89-91. 

A  few  specimens  were  dredged  near  Green  Bock  in  1884,  and  again  in 

1885. 

Family  GLYCERID^. 

BUaLTCERA  Verrill. 
Buglycera  dibranchiata  Verrill. 

Glyeera  dibranchiata  Ehlers.    Die  BorstennUrmer,  p.  670,  PL  xxiv,  Figs.  1,  10-88. 
Rhynchobolus  dibranohiatus  Verrill.    Invert.  An.  Vineyard  Sd.,  pp.  341,  696,  PI.  Z* 

Figs.  43, 44. 
Bhynchobolus  dibranchiatua  Webster.    Annel.  Chsdt.  Virginian  Coast,  p.  245;  AnoeL 

Chiet.  Provincetown,  p.  723. 
Englycera  dibranchiata  Verrill.    New  England  Annelida,  part  1,  p.  296. 

Occurs  everywhere  on  the  various  shoals,  with  the  following  species, 
but  perhaps  less  commonly  than  the  latter. 
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RHTNCHOBOLUS  Clpd. 

HhynchobolUB  amerioanuB  Yerrill. 

Gljfcera  amerieana  Leidy.    Mar.  Invert.  Faana  of  Rhode  Island  and  New  Jersey. 

>Joam.  Acad.  Nat.  Sci.  Phila.,  ser.  2,  vol.  3,  part  2,  p.  147. 
Glyeera  amerieana  Ehlbrs.    Die  Borsten warmer,  pp.  668-670,  PI.  xxiii,  Figs.  42-43. 
Bkynckobolus  atnericanuB  Vbrrill.    Invert.  An.  Vineyar»l  Sd.,  pp.  342, 596,  PI.  X,  FigSr 

45,46;  Notes  on  Nat.  H^st.  of  Ft.  Macon>Proc.  Acad.  Nat.  Sci.  Phila.,  1878,  pp. 

299,300. 
KhynchoholuB  amerieanuB  Wrbster.    Annel.  Chtet.  Virginian  Coast,  p.  45. 

Very  abundant  on  various  shoals  in  the  harbor. 
Family  OPHELIID-^. 
OPHBLINA  (Oersted)  Grabe. 
Ophellna  agUin,  sp.  noy. 
(Plate  XV,  Figs.  21-26,  28.) 

Body  cylindrica],  smooth )  preoral  lobe  conical,  acute,  long  as  first 
four  setigerous  somites;  anal  tube  cylindrical,  slightly  larger  at  end 
than  at  base,  length  equal  to  about  eight  of  the  preceding  setigerous 
somites,  truncated  end  produced  into  twenty  to  thirty  slender  sub- 
equal  papillae  and  with  a  median  ventral,  annulated  cirrus  projecting 
from  its  orifice  about  half  the  length  of  the  entire  tube.  Setigerous 
somites  fifty,  all  except  the  first  bearing  long,  tapering  branchiae  dorsal 
to  the  setae,  which  are  expanded  at  the  base  into  an  anterior  crest  or 
lamella,  gradually  disappearing  towards  the  apex.  Setie  more  than 
half  the  length  of  the  branchiie,  acute  and  flattened.  First  setigerous 
somite  (opposite  the  mouth)  bears  a  slender  cirrus  about  half  as  long  as 
the  branchia  of  the  following  somite;  upon  the  following  somite  this 
cirrus  gradaally  decreases  in  length.  Proboscis  thick,  tongue-shaped. 
Length,  30  millimetres ;  width,  1.5  millimetres ;  anal  tube,  I.d  milli- 
metres; branchiae,  1  millimetre;  breadth  of  sole,  .75  millimetres. 

Common  in  the  sand  of  ^'  Spatangoid  ^  Shoal  and  dredged  in  channel 
north  of  Lewis,  Thoroughfare. 

Family  TELBTHUSID^. 

ARENICOLA  Lamarck. 
Arenicola  cristata  Stimpson. 

Stiiifson.  On  some  remarkable  marine  invertebrates  inhabiting  the  shores  of  Sonth 

Carolina.    >Proo.  Best.  Soc.  Nat.  Hist.,  vol.  5,  p.  114,  1856. 
Wkbbtkb.  Annelida  from  Bermuda.    >Bull.  U.  S.  Nat.  Mas.,  No.  25. 
QUATRBFAOXS.    Histolre  Nat.  des  Anneles,  vol.  2,  p.  673. 

This,  like  the  other  species  Stimpson  found  at  Charleston  {Accetes 
lupina)y  is  a  very  large  Annelid,  occurring  in  the  greatest  abundance  in 
the  sand  of  Bird  Shoal,  Shark  Shoal,  etc.,  and  excessively  numerous 
m  the  muddy  creek  near  Fort  Macon. 

Proc.  N.  M.  91 19  Cc^c^nlo 
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The  immense  jelly  masses,  in  which  the  somewhat  salmon-colored 
eggs  are  laid,  protrude  from  the  barrows  of  the  Annelids,  and  sabse- 
quently  are  washed  about  from  place  to  place  as  the  larvae  develops. 

The  number  of  eggs  thus  laid  by  one  individual  was  estimated  as 
three  hundred  thousand. 

Their  development  has  been  noted  by  Professor  Wilson  in  the  paper 
previously  referred  to. 

The  colors  when  alive  vary,  bat  in  general  the  body  is  greenish  yel- 
low ;  the  branchisB  dark  red;  the  setae  yellow,  though  sometimes  nearly 
black  anteriorly. 

When  expanded  the  animal  measures  at  least  12  inches,  with  a  diame- 
ter of  above  one-half  an  inch. 

The  head  is  very  small,  dark  flesh  color,  and  may  be  entirely  re- 
tracted and  concealed. 

Family  CHJBTOPTERIDiE. 

CHJSTOPTBRUS  Cavier. 

ChastopteruB  pergamentaceuB  Cavier. 

AUDOUiN  AND  Milne  Edwards.    Classification  des  Aan^lides.  >AQn.  Des.  Sci.  Kat., 
ser.  1,  vol.  30,  p.  417,  PI.  xxii,  Figs.  1-4. 

This  remarkable  Annelid  is  known  to  occur  upon  the  New  England 
coast  also,  being  in  part  figured,  with  the  larvae  also,  by  Professor  Ver- 
rill  in  the  Trans.  Conn.  Acad.,  vol.  4,  PI.  xvii,  and  elsewhere  described 
as  occurring  near  Woods  Holl,  Mass.  The  development  has  been 
studied  at  Beaufort  by  Professor  Wilson.  Artificial  fertilization  is 
easily  effected,  and  the  habits  of  the  adult  well  studied  when  kept  in 
aquaria,  each  inside  a  glass  tube  of  proper  diameter.  They  then  build 
out  the  ends  by  funnels  of  secreted  parchment-like  material.  Left  oat 
of  tubes  the  animal  soon  dies,  becoming  emaciated,  with  great  loss  of 
mucus. 

The  body  is  brilliantly  phosphorescent,  and  this  is  easily  seen  to  be 
due,  as  has  been  observed  in  Europe,  to  the  presence  of  phosphorescent 
granules  or  minute  bodies  in  the  mueus  secreted  by  the  epidermis; 
this  material  shining  brightly  some  time  after  its  removal  from  the 
body,  and  hence  not  directly  dependent  upon  nervous  action. 

The  individuals  I  have  since  observed  at  Woods  Holl,  Massachu- 
setts, however,  do  not  exhibit  any  phosphorescence  at  all. 

The  peculiar  chimney-like,  upright  ends  of  the  U-shaped  tube  of  this 
Annelid  are  rather  easily  found  by  looking  over  the  flats,  from  a  hori- 
zontal position,  by  proper  illumination  ;  but  are  found  only  in  certain 
restricted  areas,  where  the  sand  is  mingled  with  mud  and  somewhat 
overgrown  with  eel-grass.  In  such  areas  on  Bird  Shoal  and  Shark 
Shoal,  at  extreme  low-water  mark,  colonies  of  numerous  indiTidaals 
are  found. 

In  these  tubes  occur  the  commensal  crabs,  Porcellana  and  Pinnixa,  io 
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a  snrprisin^  number  of  cases,  consideriDg  the  apparent  difflcnity  of 
acoonnting  for  their  presence,  in  pairs  also,  inside  tabes  they  can  not 
escape  from. 

Thus  in  ten  tabes  examined  were  found  three  pairs  of  Porcellana 
and  fonr  pairs  of  Pinnixa,  besides  a  small  Piunixa  and  two  very  small 
crabs.  In  all  cases  one  male  and  one  female  inhabit  a  single  tube, 
though  perhaps  one  tube  was  foand  with  only  a  single  male.  The 
breeding  season  of  Ch^topterus  seems  to  extend  over  the  entire  sum- 
mer; even  on  September  20  eggs  were  discharged  from  the  dorsally 
placed  nephridial  openings  of  a  female  kept  in  the  aquarium.  This 
discharge  of  eggs  may  often  be  readily  brought  about  by  adding  a  fresh 
supply  of  sea  water  to  replace  that  the  animal  lives  in.  Perhaps  there 
is  a  tendency  to  discharge  eggs  at  the  time  of  rising  tide. 

Family  SPIONID.E. 

NERINB  JobnstoD. 

Nerine  ag;iliB  Verrill. 

YsRRiix.  Invert.  An.  Vineyard  Sd.,  p.  346,  600. 

Very  abundant  in  the  sand  on  the  outer  beaches  and  at  Fort  Macon, 
perforating  it  with  very  numerous  slender  vertical  holes.  Often  washed 
oat  by  the  waves  they  quickly  burrow  again  into  the  sand,  if  not  cap- 
tared  by  birds. 

POL7DORA  Bo8C. 

Polydora  cseca  Webster. 

Annel.  Chset.  Virginian  Coast,  p.  52,  Pl.ix,  Figs.  119-122. 

This  Annelid  is  quite  common,  perforating  dead  shells. 

Polydora  commensalia,  sp.  no  v. 
(Plate  XIV,  Fig.  27.) 

Body  flat  ventrally,  somewhat  convex  dorsally,  flattened  posteriorly 
and  rapidly  tapering.  Tentacular  cirri  in  contracted  state  equaling 
diameter  of  body,  flattened,  with  ciliated  ventral  groove.  Cephalic  lobe 
small,  simple,  rounded  in  firont;  lateral  lobes  rounded  ;  eyes  black,  pos- 
terior pair  smaller  and  nearer  together.  Both  cephalic  lobe  and  buccal 
somite  usually  retracted  within  first  setigerous  segment  in  preserved 
specimens.  First  four  setigerous  somites  bear  a  dorsal  and  a  ventral 
cylindrical  cirrus  or  papilla  shorter  than  diameter  of  tentacular  cirrus, 
and  with  a  fascicle  of  slender  setie  at  the  base  of  each.  Fifth  somite, 
with  a  decreasing  series  of  six  stout,  aiuber*colored  setdB  bent  at  tips, 
and  with  a  thin  lamellifonu  expansion  on  the  concave  side.  Close  to 
ti.e  base  of  these  arises  a  small  fascicle  of  short,  delicate  setae,  similar 
to  those  of  the  preceding  somites. 

BranchisB  begin  upon  the  sixth  setigerous  somite,  rapidly  increase  in 
length,  equal  half  the  diameter  of  the  body  and  persist  throughout, 
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though  radimeutary  on  a  few  terminal  somites.  Anus  dorsal  sor- 
rounded  by  an  oval  series  of  papillae ;  posteriorly  a  pair  of  very  small 
ones,  next  a  macb  larger  one  on  each  side,  and  then  five  snbeqaal  and 
intermediate  ones  on  each  side — fourteen  in  all.  Beta)  of  dorsal  rami 
long,  slender;  those  of  first  four  somites  more  delicate  and  hair-like; 
setae  of  ventral  rami  similar,  but  shorter,  till  twelfth  segment  is  reached, 
where  hooked  setae  with  lamella  at  tip  appear,  and  gradually  supplaot 
all  but  one  or  two  of  the  capillary  setae.  Length,  25  millimetres ;  diame- 
ter, 1  millimetre.  Color  light;  intestine  dark;  blood  vessels  conspica- 
ous,  translucent  posteriorly.    Number  of  somites,  one  hundred. 

This  interesting  form  was  found  in  50  per  cent,  of  all  the  Ilyanaua 
shells  inhabited  by  the  small  hermit  crab  Eupagurus  Umgicarpus  Stimps. 
and  grown  over  by  colonies  of  Mydractinia.  It  inhabits  an  imperfect 
calcareous  tube  built  in  the  terminal  spires  of  the  shell,  and  a  tanoel 
perforated  through  the  columella  to  open  externally  just  within  the 
aperture  of  the  shell.  From  this  aperture  the  anterior  part  of  the  body 
is  often  extended.  But  one  individual  usually  occurs  in  each  shell; 
sometimes  a  second  smaller  one -was  found  in  the  spire,  whether  an 
adult  male  or  a  young  individual  was  not  determined. 

The  eggs  and  larvae  in  various  stages  are  found  within  the  Annelid's 
burrow  in  August,  as  described  in  a  recent. number  of  the  American 
Naturalist. 

Family  ABIOllDJB. 

ARICIA  (Say.)  And.  and  Edw. 

Arlcla  omata  Verrill. 

Verrill.    Invert.  An.  Vineyard  Sd.,  p.  596. 
Webster.    Annel.  Chset.,  Provincetown,  p.  724. 

Found  near  Grab  Point  in  mud. 

Arlcla  rubra  Webster. 

Annel.  Chnt.  Virginian  Coast,  pp.  53-55,  PI.  ix.  Figs.  23,26. 

Found  in  mud  flats  near  the  laboratory  more  abundantly  than  pre- 
ceding form  in  1884  and  1885. 

SCOLOPLOS  (Ersted. 
Sooloplos  robustua  Verrill. 

Anthostoma  robustum  Verrill.  Invert.  An.  Vineyard  Sd.,  pp.  343,597, 598f  PI- ^'^i 
Fig.  76.  Note  on  Nat.  Hist,  of  Fort  Macon  (Cones  and  Yarrow),  No.  5.  >l^' 
Acad.  Nat.  Sci.  Phila.,  1878,  pp.  '299,300. 

Anthostoma  rohustum  Webster.    Annel.  Cbcet.  Virginian  Coast,  p.  58. 

Scoloplos  robustus  Verrill.    New  England  Annelida,  Pt.  i,  p.  287. 

Sooloplos  rabustus  Webster.    Annel.  Chset.,  Provinoetowu,  p.  724. 

Many  were  dng  from  muddy  sand. 


Digiti 


ized  by  Google 


^l»r  ]  PROCEEDINGS   OF  THE   NATIONAL  MUSEUM.  293 

SooloploB  fragiliB  Verrill. 

JnihoBtama  fragile  Ybsrill.    Invert.  Ad.  Vineyard  Sd.,  pp.  344,  598,599. 
Anihoatoma  fragile  Wkbstrr.    Auael.  Chset.  Virginian  Coasti  p.  58. 
Seoloplos  fragilia  Vbrrill.    New  England  Annelida,  Pt.  i,  p.  287. 
SeolopJosfragilis  Webster,    AnneL  Chset.,  Provincetown,  p.  724. 

Less  aboDdaut  than  preceding  species. 

Family  OAPITELLIDiE. 

NOTOMASTUS  Sars. 

NotomaatuB  latericiua  Sars. 

Sabs.    Fauna  Utteralis  Norvegite,  part  2,  p.  9-12,  PI.  ii,  Figs.  8-17. 

QuATREFAGBS.    Hist.  uat.  des  Aanel^a,  vol.  2,  p.  258. 

HoBST.    Anneliden  der  Fabrten  des  ''Willem  Barents,"  >  Niederland.  Archiv.  f. 

Zool.,  Snp.  I,  p.  20. 
Vbrrill.    Brief  contribations  from  Mns.  of  Tale  College,  No.  23,  >  Amer.  Jour.  Sci. 

Art.,  vol.  5;  p.  101. 
Langerhans.     Die  Warmfaana  von  Madeira,  iv,  >  Zeitt.  f.  wiss.  Zool.,  vol.  40, 

pp.  259,  260. 

The  Beaufort  specimens  referred  to  this  species  are  4  centimetres  in 
length  and  aboat  1  millimetre  in  diameter,  and  appear  to  belong  to 
this  rather  than  to  any  other  described  form,  though  the  tori  are  less 
marked  than  in  the  figure  given  by  Sars.  Found  in  muddy  sand,  Shark 
Shoal  and  Crab  Point. 

DAS7BRANCHUS  Grnbe. 

Daaybranohua  caducua  Grnbe. 

Dtuymallua  caducu9  Grube.    Beschreibnng  neuer  oder  wenig  bekannter  Anneliden. 

>  Archiv.  f.  Naturgsch.,  1846,  p.  161,  PI.  v,  Figs.  3,  4. 
Daayltranehus  oaduous  Grubv.    Fam.  d.  Anneliden,  p.  76. 
Dnajfhranchus  cadncus  Quatrefages.    Hist.  nat.  des  Annel^,  vol.  2,  p.  258,  640. 

The  specimens  referred  to  this  species  agree  essentially  with  Orube's 
description  of  D.  caducus.  There  are  thirteen  somites  bearing  capillary 
set£B  and  ramose  branchiaB  on  many  of  the  somites  of  the  posterior 
tegion,  but  not  apparently  upon  the  more  muscular  anterioiTBomites  of 
that  region,  though  in  alcoholic  specimens  the  branchise  are  often  con- 
tracted or  absent  in  part.  Orube  describes  two  species  of  DasyhranchtM 
vith  no  branchi^  and  separates  this  genus  from  Noiomastus  merely  by 
the  number  of  somites  in  the  anterior  region  [Annulata  semperiana).  As 
the  last  two  somites  of  the  anterior  region  belong  in  general  appear- 
ance to  the  posterior  region  rather  than  to  the  anterior,  the  character 
of  the  setae  alone  remains  as  a  distinguishing  mark,  which  seems 
scarcely  of  generic  importance  here. 
This  Annelid  is  found  with  the  preceding,  and  more  commonly  than  it. 
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Family  MALDANID^. 
MAIiDANE  (Grabe)  Malmgren. 
Maldane  elongata  VerrllL 

Verrill.  Inyert.  An.  Vineyard  8d  ,  pp.  343, 609. 
Webster.  Annel.  Chsst.  Virginian  Coast,  p.  259. 

Found  in  mud  at  Grab  Poiut  and  Shark  Shoal.  A  fragment  belong- 
ing,  perhaps,  to  this  genas  was  peculiar  ia  having  the  dorsal  surface  of 
several  somites  thickly  set  with  slender  papillae. 

CL7MENELLA  Verrill. 
ClymeneUa  torquata  Verrill. 

Clymene  iorquatua  Leidy.  Mar.  Invert.  Fauna  of  Rhode  Island  and  New  Jersey. 

>  Journ.  Acad.  Nat.  Soi.  Phila.,  2d  ser.,  vol.  3,  p.  146. 
ClymeneUa  torquata  Verrill.  Invert.  An.  Vineyard  Sd.,  pp.  343,608,  PI.  xiv,  Figs. 

71-73. 
ClymeneUa  torquata  Webster.  Annel.  Chast.  Virginian  Coast,  p.  28-  Annel.  Chet., 

Provincetown,  p.  731. 

Not  uncommon  on  Bird  Shoal  and  at  Crab  Point. 
AXIOTHEA  Malmgren. 
Aziothea  mucosa,  sp.  nov. 
(Plate  XVI,  Figs.  29-35.) 

Body  elongated,  somites  twenty-three,  of  which  eighteen  are  setiger- 
ous,  while  the  buccal,  anal,  and  three  preanal  somites  bear  no  setse. 
First  six  or  seven  somites  short,  middle  ones  elongated,  posterior  ones 
again  shortened,  preanal  one  very  short.  Head  as  long  as  following 
somite,  obliquely  truncated;  preoral  lobe  conical,  elongated,  slightly 
turned  upward;  inclined  area  bordered  by  a  flange  on  eaoh  side,  which 
rises  rapidly  in  height  from  near  the  preoral  lobe,  then  gradually  be- 
comes less  in  height  and  somewhat  undulated,  and  meets  its  fellow  pos- 
teriorly on  the  median  line,  with  a  slight  notch  between ;  inclosed  area 
with  a  slight  median  ridge  on  its  anterior  two-thirds,  on  each  side  of 
which  an  elongated  depression  separates  it  from  the  flat  area  at  the  base 
of  the  flange ;  in  front  of  the  mouth  a  lyre-shaped  collection  of  pigment 
spots  following  the  edge  of  the  preoral  lobe.  Anal  somite  short,  bell- 
shaped,  fringed  by  twenty  to  thirty  tentacles,  the  ventral  median  one 
about  as  long  as  the  bell,  a  few  about  half  this  length,  with  a  group  of 
three  to  foiir  smaller  ones  between  each  adjacent  two;  anus  terminal, 
on  a  papillated,  extensible  prominence,  filling  the  upper  part  of  the 
bell.  Anterior  edge  of  fourth  somite  a  slight  fleshy  rim;  cuticle 
smooth ;  dorsal  and  ventral  surfaces  of  middle  somite  covered  by  wbitish 
pads.  Dorsal  fascicles  of  about  twenty  setae  arising  from  a  papilliform 
sheath,  the  pinnate  ones  very  delicate ;  uncini  with  four  well-marked 
teeth  and  a  fifth  smaller  one,  and  as  many  as  ten  bristles  under  the 
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hook.  Aboat  twelve  uncini  on  first  setigerous  somite,  increasing  to 
thirty  posteriorly;  color  greenish,  often  with  red  or  yellow  shades. 
Foorth  to  seventh  somites  often  dark.  Length  up  to  80  millimetres ; 
diameter,  2  millimetres. 

As  defined  by  Malmgren,  this  genus  should  have  four  preaual  somites 
without  setsB,  but  Langerhans  has  already  placed  one  form  here  with 
bat  two  such  somites,  thinking  that  the  number  is  not  of  as  much  con- 
stancy as  Malmgreu  supposed.  In  all  other  respects  this  Beaufort 
species  fits  very  well  into  Malmgren's  genus. 

This  is  one  of  the  most  abundant  Annelids  found  at  Beaufort;  its 
sand  tubes  stand  quite  close  together  over  large  areas  of  Bird  Shoal, 
projecting  above  the  sand  and  often  bearing  a  clear,  gelatinous  mass, 
cylindrical  with  rounded  ends  and  about  an  inch  long  in  which  numer- 
ous eggs  are  inclosed.  In  these  masses,  exposed  alternately  to  the  air 
at  low  tide  and  to  the  water  at  high  tide,  the  eggs  develop  and  the 
young  remain  often  till  quite  advanced.  It  is,  I  believe,  this  species 
the  eggs  of  which  have  been  in  part  the  subject  of  Professor  Wilson's 
paper  on  the  segmentation  of  Annelids,  though  it  was  there  referred  to 
as  Clymenella  torquata  (Johns  Hopkins  University  Studies,  vol.  2). 

As  these  masses  completely  close  the  orifice  of  the  tube  the  Annelid 
makes  a  new  opening  a  few  inches  below  the  surface  of  the  sand  and 
thence  builds  up  a  second  branch,  forming  thus  a  Y-shaped  tube,  one 
arm  of  which  is  closed  at  the  end  by  the  egg  mass,  while  the  other 
gives  the  Annelid  access  to  the  water. 

PBTALOPROCTUS  Qaatrefagea. 

(The  species  described  below  is  referred  to  this  genus  as  being  proba- 
bly closely  related  to  the  forms  described  by  Quatrefages ;  yet  it  would 
be  perhaps  better  to  form  a  new  genus  for  it.) 

PetaloproctUB  aociaUB,  sp.  no  v. 
(Plate  XVII,  Figs.  36-41.) 

Body  elongated,  composed  of  twenty-three  somites,  of  which  twenty- 
one  are  setigerous.  Buccal  somite  twice  the  length  of  first  setigerous 
somite;  anal  somite  equal  to  buccal ;  second  to  fourth  setigerous  somites 
gradually  increasing  in  length;  fifth  to  seventeenth  somites  much 
longer;  seventeenth  to  twenty-first  decreasing  rapidly;  twenty-first 
^n  inch  shorter  than  anal.  Form  of  head  varying  much  according  to  state 
of  contraction ;  when  expanded  conical,  flat  below,  rounded  above, 
somewhat  truncated  above,  ending  in  a  crescentric  rim  or  ridge  bear- 
ing red  pigment  spots  on  the  side,  from  which  rim  a  median  elevation 
'^uns  back  dorsally  half  the  length  of  the  head,  separating  a  depression 
on  the  right  from  one  on  the  left,  while  these  in  turn  are  divided  by  a 
slight  elevation  into  an  anterior  and  a  posterior  part.  Mouth  ventral 
iiear  the  anterior  end  of  the  head.    Anal  somite  truncated  dorsally  and 
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bearing  a  broad,  spreading  lamella,  which  projects  most  at  the  Tentral 
posterior  part  and  is  not  prolonged  anteriorly.  Anas  terminal  some- 
what below  the  axis  of  the  body  and  the  center  of  the  area  circam- 
scribed  by  the  flange  or  lamella.  All  except  buccal  and  anal  somites 
bear  dorsally  a  fascicle  of  slender  setae ;  4  to  5  long  bilimbate  ones,  and  a 
greater  number  of  more  hair-like  slender  ones  ^  a  few  middle  somites 
bear  also  a  few  very  long  undulating  setie,  serrulate,  with  delicate 
lamellae.  The  first  three  setigerons  somites  bear  ventrally  each  a  single 
stout,  amber-colored  spine,  wh^ch  is  bluntly  pointed,  transversely 
striate  below,  and  projects  plainly  beyond  the  cuticle. 

The  other  setigerous  somites  bear  a  single  row  of  uncini,  about  ten 
in  the  fourth  setigerous  somite  and  twenty  in  the  posterior  ones;  each 
has  five  teeth  and  a  single  stout  bristle  crossing  over  the  main  tootb. 
Length  up  to  100  millimetres,  diameter  3  millimetres.  Color  variable, 
brown,  flesh-color,  dark  red ;  fourth  to  ninth  somites  often  darker. 

This  Annelid  constructs  thick,  coarse  tubes  of  sand,  often  cemented 
together  in  groups  and  coiled  and  convoluted  a  few  inches  below  the 
surface  of  the  sand,  forming  thus  firm  clumps  into  which  the  Annelid 
retreats  and  from  which  entire  individuals  can  be  taken  only  with  diffi- 
culty, as  the  body  breaks  with  the  tube.  Parts  at  least  of  many  indi- 
viduals are  thus  protected  from  storms  and  other  destructive  agents. 
Many  are  found  with  newly-formed  heads  or  posterior  ends.  Tbis  is  a 
common  form  on  the  outer  edge  of  Bird  Shoal  and  is  sometimes  exposed 
at  very  low  tides,  living  in  sand  mingled  with  shells  or  fragments. 

Family  AMMOOHARIDiE. 

AMMOCHAHES  Grabe. 

Ammochare9  aedlficator,  sp.  dot. 

(Plate  XIV,  Figs.  42-45.) 

Body  cylindrical,  smooth,  tapering  posteriorly,  divided  by  bands  of 
uncini  into  eighteen  to  twenty-one  sections,  the  first-six  very  long,  sub- 
equal,  forming  about  two-thirds  of  the  entire  length,  following  sections 
rapidly  becoming  very  short.  Body  terminates  posteriorly,  simply, 
conically  with  slit-like  anus ;  anteriorly  in  crown  of  tentacles  surrounded 
by  a  delicate  membranous  collar.  The  tentacles  present  five  cbief 
fleshy  stems  on  each  side,  branch  four  times,  generally  dichotomously, 
and  end  in  blunt  lobules ;  dorsally  they  are  separated  by  a  median, 
slightly  triangular  lobe  and  ventrally  by  an  interval.  Month  terminal 
with  three  fleshy  lobes  or  lips,  one  dorsal,  two  lateral.  First  section  of 
the  body  bears  two  fascicles  of  setje  on  each  side ;  the  posterior  one  is 
near  the  middle  of  the  section  and  contains  about  one  hundred  setae;  the 
anterior  one  is  halfway  between  the  posterior  and  the  tentacles  and  con- 
tains fewer  setje.  There  is,  moreover,  a  small  fascicleof  abouttwenty  seta 
nearer  the  dorsal  line  and  quite  near  the  posterior  end  of  the  section 
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which  has  apparently  not  been  observed  in  other  species  of  this  genus. 
The  dorsal  fascicles  above  the  bauds  of  unncini  contain  about  fifty  setse 
and  are  closely  approximated  dorsally  on  the  anterior  segments  farther 
apart  posteriorly.  Bands  of  nucini  nearly  meet  ventrally  on  the  anterior 
segments  and  are  there  composed  of  twenty-five  vertical  rows  of  hooks. 
Each  uDCiDus  has  two  equal  teeth.  Length  up  to  50  millimetres ;  diame- 
ter, 3  millimetres.  Color,  light  reddish ;  tentacles  variously  marked  with 
white,  red,  and  green. 

It  constructs  elegant  cylindrical  tapering  tubes  often  15  centimetres 
long  and  6  millimetres  in  diameter,  which  are  covered  with  worn  dis- 
colored fragments  of  shells,  densely  packed  and  generally  set  at  an 
angle  to  the  axis  of  the  tube.    The  tubes  stand  buried  in  the  sand. 

These  Annelids  in  their  tubes  are  not  uncommon  in  certain  restricted 
shelly  areas  of  Bird  Shoal  toward  Fort  Macon,  where  scarcely  uncovered 
by  the  tide.  The  excrement  is  discharged  as  cylindrical  masses  half  the 
length  of  the  body,  composed  of  excessively  fine  sand  held  together  by 
mucus. 

Family  HERMELLID^. 
SABELLARIA  Lamarck. 

Sabellaria  TiilgarlB  Verrill. 

Sahellaria  vulgaris  Verrill.  Invert.  An.  Vineyard  Sd.,  pp.  321,  611,  PI.  xvii,  Figs.  8d, 
88a ;  Notes  on  Nat.  Hist,  of  Ft.  Macon  (Cones  and  Yarrow), >Proc.  Acad.  Nat.  Sci. 
Phila.,  Ir^S,  pp.  299, 300;  New  England  Annelida,  part  1,  p.  318. 

Sahellaria  varians  Webster.  Annel.  CbsBt.  Virginian  Coast,  p.  59,  PI.  ix.  Figs.  133- 
137;P1.X,  Figs.  137-139. 

This  AnDelidMS  common  on  shells,  etc.,  in  a  few  fathoms  of  water. 
The  females  are  colored  brilliaDt  purplish  by  the  mature  eggs,  and  the 
smaller  males  dull  white  when  distended  with  spermatozoa.  The  eggs 
are  easily  fertilized  artificially,  but  develop  with  many  individual  irregu- 
larities and  abnormalities.  The  cleavage  is  not  like  that  figured  recently 
by  von  Drasche  for  a  European  species  of  Sabellaria. 

Family  AMPHIOTENIDJB. 

PECTINARIA  Lamarck. 

Pectinaria  gouldii  Verrill. 

Cistenides  gouldii  Verrill.    Invert  An.  Vineyard  Sd.,  pp.  323,  61*2,  Pl.  xvii,  Figs.  87, 

87a.    Proc.  Acad.  Nat.  Sci.  Phila.  (Cones  and  Yarrow),  1878,  p.  300. 
daUnides  gouldii  Webster.    Annel.  ChsBt.,  Provincetown,  p.  731. 
Pwtinaria  gouldii  Verrill.    New  England  Annelida,  part  1,  p.  287. 

Found  occasionally  in  the  sand  near  low- water  mark;  Shark  Shoal 
and  Bird  Shoal.  The  beautiful  conical  tubes  appear  to  be  placed,  nor- 
mally, with  the  apex  near  the  surface  of  the  sand,  the  large  orifice  and 
head  of  Annelid  buried  deeply,  but  do  not  stand  vertically.  Large  eggs 
are  found  in  the  body  cavitv  in  August. 
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Family  TEREBELLID^. 

AMPHITRITE  (Miiller)  Malmgren. 
Amphitrite  ornata  Verrill. 

Terebella  ornata  Lbidt.    Mar.  Invert.  Fauna.  Rhode  Island  and  New  Jersey. >Joiir. 

Acad.  Nat.  Sci.,  2  8er.,  vol.  3,  p.  146,  PI.  xi,  Figs.  44,45. 
Amphitrite  ornata  Verrill.    Invert.  An. Vineyard  Sd.,  pp.  320, 613,  PI.  xvi,  Fig.  82. 
Amphitrite  ornata  Webster.    Aunel.  Chast.  Virginian  Coast,  p.  62 ;   Annel.  Chaet., 

Provincefown,  p.  732. 

The  speciineus  exainioed  differ  considerably  from  the  northern  form 
in  the  shape  of  the  nncini,  to  judge  from  the  figures  given  by  Leidy ; 
but  not  knowing  the  degree  of  accuracy  of  these  figures  nor  the  limits 
of  individual  variation  in  these  characters,  I  have  referred  the  speci- 
mens to  A,  ornata.  Common  in  soft  mud  near  Grab  Point;  many  small 
individuals  occurred  in  mud  tubes  amongst  hydroids,  ascidians,  ete., 
upon  the  bottom  of  an  old  scow  anchored  in  deep  water. 

LOIMIA  Malmgren. 

Loimia  turgida,  sp.  nov. 

(Plate  XIV.  Figs.  46-49.) 

Body  much  swollen  anteriorly,  slender  posteriorly,  smooth  dorsally, 
somites  scarcely  distinguishable.  Tentacles  longer  than  body  in  exten- 
sion, in  alcohol  not  reaching  to  sixteenth  setigerous  somite;  much  more 
slender  than  the  stem  of  the  branchise.  Ventral  shields  nine,  length 
about  equal ;  breadth  of  the  first  about  one  half  greater  than  that  of  the 
ninth ;  first  one  represents  the  ventral  surface  of  the  second,  third,  and 
fourth  somites  and  is  indistinctly  divided  into  two.  The  elevated  region 
formed  by  the  shield  is  continued  on  the  following  six  somites  as  a 
series  of  folds,  three  to  four  for  each  somite,  decreasing  in  width  in  the 
same  proportion  as  the  shields.  Lamella  of  the  second  to  third  somites 
large,  oblong.  Some  of  the  uncini  bear  six  teeth  instead  of  five,  the 
usual  number.  Anus  surrounded  by  about  ten  blunt  papillse.  Color 
greenish-white,  tentacles  crossed  by  about  fifty  bands  of  brownred 
pigment.  Length,  60  millimetres ;  diameter,  4  millimetres ;  tentacles,  12 
millimetres;  breadth  of  first  shield,  3.7  millimetres;  of  ninth  shield, 
2.6  millimetres.  Number  of  somites  about  ninety ;  setigerous  somites 
seventeen. 

The  tentacles  break  off  readily  in  alcohol,  being  attached  by  means  of 
a  small  swollen  area,  below  which  is  a  similar  but  smaller  process  beyond 
the  end  of  the  ventral  groove,  so  that  the  broken  off  tentacles  have  the 
appearance  of  being  cleft  or  bilobed  at  the  end.  Found  under  stones 
along  the  shore. 

LEPIL2BA  Malmgren. 

Lepraea  rubra  Verrill. 

Verrill.    Invert.  An.  Vineyard  Sd.,  pp.  382, 615, 616. 
Webster.    Annel.  Chajt.  Virginian  Coast,  p.  63. 

Collected  upon  oyster  shells  near  Horse  Island. 
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POLTCIRRnS  (Grube)  MalmgreD. 

Polyoirrus  eidmiuB  Verrill. 

VERRII.L.    Invert.  An.  Vineyard  Sd.,  p.  616, 320,  PI.  x vi,  Fig.  85. 

Wkbstkr.    AnneL  Chset.  Virginian  Coast,  p.  63,  Annel.  Ch»t.  Provincetown,  p.  735. 

Dredged  near  Green  Bock  in  1834  and  in  1885. 

Family  SABELLID^. 

SABELLA  (L)  Malmgren. 

Sabolla  microphthalma  Verrill. 

Verrill.    Invert.  An.  Vineyard  Sd.,  pp.  323,618;  Nat.  Hist.  Ft.  Macou  (Cones  and 

Yarrow).>Proc.  Acad*  Nat.  Sci.  Phiia.,  1878,  pp.  299, 300. 
Webster.     AnneL  Chset.  Virginian  Coast,  p.  65;   Annel.  ChsDt.,  Provincetown,  p.  735. 

Common  amongst  masses  of  sponge  in  shallow  water  near  Moorhead 
City  and  Horse  Island. 

PROTULIDES  Webster. 

Protulidea  elegana  Webster. 

Annelida  from  Bermada.>U.  S.  Nat.  Mas.  Ball.,  No.  25,  ldS4,  pp.  325, 326,  Pl.xi,  Figs. 
63-74. 

This  Annelid  is  not  nncommon  on  shells,  etc.,  in  a  few  fathoms  of 
water  iu  Bogue  Sound.  In  coloration  the  specimens  agree  closely  with 
those  described  by  Professor  Webster,  which  were  also  collected  at 
Beaafort,  but  the  occurrence  of  double  rows  of  uncini  upon  the  abdomi- 
nal segments  seems  not  to  be  constant. 

Family  SEBPULID^. 

HTDROIDBS  Gnnnems. 

Hydroides  dianthua  Verrill. 

Serpula  dianthuB  Verrill.    Invert.  An.  Vineyard  Sd.,  p.  620. 

Hydroidea  dianihw  Verrill.    Proc.  Acad.  Nat.  Sci.  Phila.  (Cones  and  Yarrow),  1878, 

p.  300. 
Hydroides  dianthas  Webster.    Annel.  ChsBt.  Virginian  Coast,  p.  266 ;  Annelida  from 

Bermuda,  p.  327. 

Young  individuals  were  found  on  seaweed  cast  up  on  the  beach,  while 
the  mature  forms  of  both  sexes  are  common  upon  shells,  which  have 
been  brought  up  onto  Bird  Shoal  by  storms  or  are  dredged  iu  Bogue 
SoQnd,  etc. 

In  the  preceding  list  of  flfty-seven  species  of  Polychaetae  found  at 
Beanfort  I  have  endeavored  to  avoid  the  making  of  new  species,  but 
have  nevertheless  found  it  necessary  to  describe  the  following  ten  as 
new:  Harmothoe  aculeata^  Eunice  ornata^  Diopatra  magna^  Ophelina 
agiliSj  Polydora  commensalis,  Axiothea  mucosaj  Petaloproctus  socialise 
Ammochares  cedificaior^  Loimia  turgida.    Of  the  other  species  the  fol- 
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lowing  four  are  new  to  America:  Syllis  spon^icola  Grabe,  ProeeriFa 
omata  Mar.  and  Bob.,  P.  rubropunctata  Langerhans,  DasybranekuB 
caducus. 

Four  genera  are  represented  in  the  Beanfort  fauna  not  previoariy 
known  to  occur  in  America:  Ophelina^  Dasybranchus^  PetaloproetWy 
Loimia;  while  Ammochares  is  known  only  as  mentioned  in  a  list  of  An- 
nelids dredged  in  the  Gulf  of  Maine  bj  Professor  Yerrill  (Am.  Joar.  Arts 
and  Sci.,  v.  7, 1874,  p.  411)  and  is  a  member  of  a  family,  Ammochariditi 
not  otherwise  represented  on  the  coast  of  the  United  States,  as  far 
as  known;  a  fragment  belonging  to  this  genus  was,  however,  foand 
in  Virginia.  Of  the  twenty-four  families  represented,  the  SyUida 
have  six,  the  Eunicidw  have  seven  species,  while  the  Maldanida  are 
represented  by  four;  however,  the  forms  living  in  sand  are  probably 
unduly  emphasized  in  this  collection,  since  the  unusually  large  areas  of 
sand  flat  nearly  exposed  at  low  tide  furnished  such  advantages  for 
collecting  such  species,  especially  in  the  warm  waters  of  that  coast, 
that  other  localities  were  less  visited.  From  Ehler's  monograph  apon 
the  Blake  collection,  and  from  a  collection  I  have  made  at  Green  Tortle 
Cay,  Bahamas,  it  would  seem  that  the  Eunioidw  is  the  most  richly 
represented  family  along  the  warm  coasts  of  the  southern  United  States 
and  neighboring  islands. 

Besides  the  adult  Annelids  given  in  the  above  list  young  and  larval 
forms  were  taken  in  the  tow  net,  often  in.  great  abundance.  Among  the 
most  beautiful  of  these  were  immature  specimens  of  Tomopteri^:,  re- 
sembling T.  Roldsi  Greef,  taken  on  several  occasions  in  the  inlet 

Toung  Lepidonotus  with  long  provisional  set®  were  common,  as  were 
the  larvaB  of  Ohsetopterns.  l^ereis,  as  eggj  larva  and  young,  was  aban- 
dant;  the  eggs  and  early  larv®  being  cons  picnous  as  having  large  oil 
drops  in  the  transparent  floating  cells  surrounded  by  in  visible  jelly. 

One  of  the  most  interesting  and  abundant  forms  in  the  tow  net  is  the 
young  of  Loimia  turgida.  It  floats  about  inside  a  gelatinous  tube  longer 
than  the  body  and  much  thicker  than  those  figured  by  ClaparMe  as  oc- 
curring about  young  Terebella  canckylega.  In  such  larvse  the  otocysts 
are  conspicuous,  anterior  to  the  first  pair  of  setae;  the  tentacles  come 
in  gradually  in  pairs,  one  each  bide  of  a  longer  median  one;  colored 
spots  appear  early  upon  the  tentacles  ;  the  branchiae  appear  from  be- 
fore, posteriorly,  at  first  as  simple  tubercles ;  two  large  and  numeroas 
small  pigment  spots  are  present. 

A  young  Arenicola  was  found  in  a  similar  gelatinous  tube ;  here  also 
large  otocysts  are  present,  one  on  each  side,  dorsally,  in  the  anterior  part 
of  the  buccal  somite;  each  contains  a  single  large  otolith. 

Young  Scoloplos,  Euglycera  dibranchiata  V.,  and  many  unknown 
larvae,  were  taken.  The  Spionidae  were  especially  well  represented  in 
surface  collections,  several  forms  of  Polydora,  a  Neriue,  a  Prionospio 
with  pinnate  branchiae  and  tentacles,  and  the  remarkable  larvse  of 
Magelona  almost  identical  with  those  figured  and  described  by  Cla- 


.Digiti 


ized  by  Google 


^^iWl^*]    proceedings  op  the  national  museum.     301 

parMe  (Beobachtangeo,  Kormaodie,  1863)  as  well  as  larvae  like  those 
in  PL  Yi,  of  the  above-cited  work,  bat  having  only  smooth  setae  except 
in  certain  older  specimens. 

A  Mitraria  was  occasionally  observed  and  reared  to  a  stage  having 
nine  somites  and  a  single  row  of  uncini,  nameroas  upon  the  middle 
somites.  The  shape  of  these  uncini  suggests  what  is  found  in  the  adult 
Ammochares,  but  though  these  Annelids  were  kept  in  aquaria  for  three 
months  no  fertilized  eggs  were  obtained,  and  so  the  question  is  an  open 
one  as  to  the  reference  of  Mitraria  to  Ammochares. 

Polygordins  larvae,  having  red  eye  spots  and  a  row  of  red  and  of  yel- 
low areas,  occur  at  certain  periods,  somewhat  abundantly.* 

explanation  of  PLATES. 

Plate  xii.  Rarmothoe  acuUatay  sp.  nov. 

Y\g.  1.  Side  and  faoe  view  of  ventral  seta  and  side  view  of  donai  seta. 

Fig.  2.  Part  of  posterior  edge  of  one  of  larger  elytra. 

Fig.  3.  Parapodium. 

Fig.  4.  Dorsal  view  of  head  and  extended  proboscis. 

Fig.  5.  One  of  smallest  elytra. 

Plate  xiii.  Eunice  amata^  sp.  nov. 

Fig.   6.  Dorsal  view  of  anterior  end,  from  living  specimen. 

Fig.  7.  Jaws  r^  r«  r»  r*  on  right  side ;  l^  l^  P  I*  on  left  side ;  L,  ud paired  piece  on  left 

side;  V,  ventral  pieces ;  D,  main  dorsal  jaws. 
Fig.    8.  Dorsal  view  of  posterior  end,  living  specimen. 
Fig.  9.  Fonrth  parapodium  on  right  side. 
Fig.  10.  Four  setad  from  parapodium  of  forty- fifth  somite. 
Fig.  11.  Parapodium  of  forty-fifth  somite. 
Fig.  12.  Parapodium  of  seventeenth  somite. 
Fig.  13.  Blunt  seta  of  ventral  part  of  parapodium  of  forty-fifth  somite. 

Plate  xiv.  Diopatra  magnaf  sp.  nov. 

Fig.  14.  All  Jaw  pieces ;  letters  as  in  Fig.  7. 

Fig.  15.  Parapodium  of  fourth  somite,  right  side. 

Fig.  16.  Right  parapodium,  posterior  to  two  hundredth  somite. 

Fig.  17.  Right  parapodium  of  seventeenth  somite. 

Fig.  18.  Posterior  end,  dorsal  view. 

Fig.  19.  Three  setee  of  anterior  somite  and  tip  of  large  seta  from  fortieth  somite. 

J*ig.  20.  Side  view  of  anterior  end  of  body. 

Plate  xv.  Ophelina  agiliSf  sp.  nov.,  and  Polydwra  commennaliSf  sp.  nov. 

Pig.  21.  Side  view  of  entire  animal;  live  specimen. 

Pig>  22.  Side  view  of  expanded  branchial  apparatus;  A,  anterior,  and  P,  posterior. 

^ig>  23.  Extended  proboscis. 

Pig.  24.  Dorsal  view  of  anterior  end,  teom  1i  viug  specimen. 


*  I  may  here  add  a  list  of  a  few  Polychtette  collected  at  the  mouth  of  the  Chesa- 
peake, at  Lynnhaven,  in  April,  1888.  Sephthya  bucera  Ehlers,  Ev^ghjcera  dibranchiata 
Vwrill,  Bcohplos  rohmtM  Verrill,  ScoloploB  fragilia  Verrill,  Ophelia  simplex  Leidy, 
Sydnide9  dianthus  Verrill. 
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Fig.  25.  Ventral  view  of  posterior  end,  liying  specimen. 

Fig.  26.  Parapodiam,  with  branchia. 

Fig.  27.  Large  seta  of  fifth  somite  and  common  hook  seta  of  Polndora  c<wwmcawlit. 

Other  figures  published  in  the  American  Natnralist,  1891. 
Fig.  28.  Large  and  minute  setae  of  Ophelina  agilis,  sp.  nov. 

Plate  xvi.  Axioihta  mucosa,  sp.  nov. 

Fig.  29.  Entire  animal,  from  living  specimens. 

Fig.  30.  Side  view  of  anterior  end,  from  living  specimens. 

Fig.  31.  Ventral  view  of  anterior  end,  living  specimens. 

Fig.  32.  Dorsal  view  of  anterior  end,  living  specimens. 

Fig.  33.  Posterior  end,  living  specimen. 

Fig.  34.  Tube  in  sand,  old  orifice  stopped  by  jellj  mass  containing  eggs,  new  orifiet 

at  end  of  a  side  branch  of  tnbe. 
Fig.  35.  Four  setse. 

Platk  XVII.  PetaloproctuB  iiocialU,  sp.  nov. 

Fig.  36.  Entire  animal,  live  specimen. 

Fig.  37.  Dorsal  view  of  anterior  end,  live  specimen. 

Fig.  38.  Posterior  end,  live  specimen. 

Fig.  39.  Ventral  view  of  anterior  end. 

Fig.  40.  Tnbe  in  sand,  showing  coiled  part  beneath  surface. 

Fig.  41.  Four  setee.  v 

Plate  xviii.  Aminoohares  wdificatorf  sp.  noVk,  and  Loimia  turgida,  sp.  nov. 

Fig.  42.  Entire  animal,*  living  specimen. 

Fig.  43.  Oral  surface  with  expanded  branchiae,  diagrammatically  drawn  from  living 

specimens;  D,  dorsal;  V,  ventral. 
Fig.  44.  Seta  and  uncinus. 

Fig.  45.  Tube  in  sand,  spindle-shaped  near  surface ;  of  leathery  consistence. 
Fig.  46.  Youug  Loimia  turgida  in  floating,  transparent  tube. 
Fig.  47.  Base  of  tentacle  of  adult  L,  turgida. 
Fig.  48.  Setae  of  adult  L.  turgida. 
Fig.  49.  Uncinus  of  adult  L.  turgida. 
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OpHELINA  AGILIS  and  POLYDORA  COMMENSALIS,  new  species.         r^^^^T^ 
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AXIOTHEA  MUCOSA,  new  species. 
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PETALOPROCTUS  SOCIALIS,  new  species. 
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ON   ELEQINUS    OP    FISCHER,    OTHERWISE    CALLED   TILESIA    OR 

PLEUROGADUS. 

BY 
Theodore  Gill,  M.  D.,  Ph.  D. 

An  Arctic  type  of  the  family  of  Q-adids,  to  which  the  specific  names 
Gadua  navaga,  O.  graeiliSj  and  O.  wachna  have  been  given,  is  distin- 
guished by  beam  like  parapophyses  of  the  abdominal  vertebrsB  chan- 
nele<l  below.  This  peculiarity,  it  was  supposed,  had  been  first  made 
known  by  Dr.  Bean.  By  American  authors  the  name  Til^sia  (of  Swatn- 
son)  or  subsequently  Pleurogadus  (given  by  Bean  because  Til^ia  was 
preoccupied)  has  been  used  as  a  subgeneric  or  generic  name.  No  one 
supposed  that  a  previous  name  could  have  been  given;  but  in  looking 
through  volumes  of  the  ^'M^moires  de  la  Soci6t6  Impt^riale  des  Natura- 
li8te«  de  Moscou,''  recently  obtained  to  fill  gaps  in  the  series  in  the 
library  of  the  Smithsonian  Institution,  I  came  across  a  memoir  previously 
entirely  unknown  to  me  as  well  as  to  others.  The  memoir  is  entitled 
"  Recherches  zoologiqu^s  par  G.  Fischer,"  and  is  in  the  fourth  volume 
(2d  ed.,  pp.  237-275).  The  volume  was  originally  published  in  1812 
and  1813,  but  a  second  edition  was  issued  in  1830  (1812-1813.  R4im- 
primes  en  1S30).  The  Researches  comprised  four  chapters,  viz :  "  I.  Sur 
leSymdaGaucase"(p.240);  «'II.  Surle  Jeltopusick"(p.241);  "III.  Sur 
le  Navaga''  (p.  252);  <'IV.  Notices  sur  Panatomie  des  poissons:  A.  Sur 
rouie  des  poissons"  (p.  265)  and  "B.  Sur  une  articulation  propre  aux 
poissons;  articulation  annulaire"  (p.  272).  The  memoir  was  illustrated 
by  eight  plates  (pi.  2-9),  on  four  of  which  (pi.  6-8)  were  delineated  struc- 
tural details  of  the  Navaga  as  well  as  a  good  figure  of  the  entire  fish,  the 
best  indeed  that  has  been  published. 

Dr.  Fischer,  in  the  chapter  on  the  Navaga  (III.  Sur  le  Navaga),  des- 
ignated that  fish  as  the  "  Eleginus  navaga,  Fischer. — Ga4us  navaga, 
Pallas."  He  recalled  that  Pallas  had  recognized  it  as  a  distinct  species 
but  that  Tilesius  regarded  it  as  a  mere  variety  of  the  common  Ood 
[Gadus  eallarias).  He,  however,  not  only  considered  it  to  be  spe- 
cifically distinct,  but  even  geuerically  different  from  Gadus,*    After 

*Jet&cherai  de  d^montrer  que  le  Navaga  est  non  seiilement  une  esp^ce  distincte, 
ce  quo  Pallas  a  ddjii  proiiv6,  mais  qu'il  dlff  6re  meme  g^n^riquernent  du  genre  Go- 
du8,    Fischer,  o.  c,  p.  254. 
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enamorating  the  Oavierian  subdivisions  of  Gadus  Linn.,  he  gave  the 
characteristics  of  the  new  genus  in  the  following  terms :  * 

Le  genre  Eleginas,  (kXeylvoCf  d'Aristote,  d^sigaaat  dea  poiasons  qai  Tirent  en 
aoci^t^)  anqnel  le  Navaga  de  la  mer  blaDc  Bert  de  type,  a  beaacoop  de  leaBemblance 
avec  la  premiere  section  dea  Gades,  ay  ant  trols  nageoires  doraales  et  deox  anales, 
mais  dont  le  barbillon  est  si  petit  qa'on  a  peine  4  Paporcevoir.  La  tdte  est  forte,  les 
m^hoires  sout  moins  dent^s,  et  le  corps  est  plus  aroudi  que  d^prim6.  La  ligne 
laterale  est  complete  et  fait  une  graude  courbe  derri^re  Fanus.  Le  squelette  oflre 
une  peculiarity  qu'on  ne  tronve  dans  aucun  autre  poisson,  c'est  que  les  apophysM 
trans versales  des  vert^bres  du  dos  sont  tr^s  along^es,  et  crens^^  et  se  terminent  dans 
un  petit  corps  obtuseineat  conique  et  ^vasd  de  sorte  que  toute  I'apopbyse  resaemble 
assez  h  la  forme  d'une  pantoude.  Aussi  les  Alleniands  h  Moscon,  &  cause  de  cette 
singuli^re  conformation  de  son  sc^uelette,  appellent-ils  ce  pois&on  PantoffelJUeh, 

While  mistaken  in  supposing  that  the  possession  of  elongated  hol- 
lowed transverse  apophyses  was  entirely  peculiar  to  the  Navaga,  Fisch- 
er's description  was  admirable  for  the  time  and  quite  pertinent  to  the 
genus.  Strange  that  we  have  to  go  back  to  the  early  part  of  the  cen- 
tury to  a  Russian  t  naturalist  for  definite  information  respecting  a  com- 
mon North  European  fish!|  Dr.  GUuther,  in  his  great  work  (v.  4,  p. 
^0),  gave  a  brief  diagnosis  merely  of  the  external  features  of  the 
Navaga  immediately  after  his  diagnosis  of  the  common  Cod  {Oadus 
morrhua)j  and  no  reason  was  therein  given  for  supposing  it  was  nota- 
bly distinct  from  tlie  latter  species.  Its  vertebrae  were  noticed  simply 
as  "Vert.  58,'^  thus  contrasting  with  the  "Vert.  19-52'^  of  the  Cod, 
nothing  being  said  of  the  structure  of  either. 

It  therefore  now  appears  that  the  name  Eleginus  must  be  revived  as 
the  generic  designation  of  the  arctic  Gadid  variously  named  O.  natMiga, 
0.  gra4nli8  and  0.  tcachna. 

BLEonnrs. 

Synonymy. 

EleginuB  G.  Fischer,  M^m.  Soc.  Nat.  Moscou,  v.  4,  (^  ed.,  p.  115:^57),  1813. 
Tih$ia  Swainson,  Nat.  Hist.  Fishes,  etc.,  v.  2,  p.  300, 1839  (not  I^ietia  Lam.,  1881). 
Pleurogadu8  Bean  with  Jordan,  Cat.  Fishes  N.  Am.,  p.  130, 1885. 

ONLY  SPECIES. 

Eleginus  navaga  (Kolrenter,  1770)  0.  Fischers  Gadu§  graoUU  Tilesias^  =  Go^m 
toachna  Pallas. 

Habitat:  Northern  Bassia,  Bering  Sea  || 

*The  pecaliarities  of  the  original  accentuation  and  speUing  are  reprodnoed. 

t  Dr.  Fischer,  like  most  of  the  early  Russian  naturalists,  was  of  German  birth  aod 
a  fellow-student  at  Leipzig  with  Tilesins. 

tLe  Navaga,  qui  geM  en  hiver  est  transports  dn  port  d'Arkhangel  en  trte  grande 
quantity  ^  Moscoa  et  h  St.-P^tersbonrg,  on  il  fait  partie  des  mets  dSlicats  qoiM 
coDSomment  dans  les  deux  capi  tales.    FUcheTf  o,  c,  p.  252. 

$  Tileslus  regarded  the  Russian  navaga  as  a  variety  of  the  common  cod  (o.  Ct  p> 
253,  etc.). 

II  In  mare  boreo  versus  hyemem  magna  copia  capitnr  -  •  - ;  capitnr  etiam  a<l  ocesni 
glacialis  oram,  usque  ad  Ob  d.  ostia.  In  balthico  deest.  Pallas,  Zoogr.  R.  As-i  ▼• 
3,  p.  lye.  ^  . 
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APPENDIX  ON  ELEGINUS  OF  CUVIEE  AND  VALENCIENNES. 
ELEQINnS  Cay.  &  Val. 

The  restoration  of  the  name  Eleginus  of  Fischer  necessitates  the  sup- 
pression of  the  name  Eleginm  of  Cuvier  and  Valenciennes,  proposed  lu 
1830  as  the  generic  designation  of  a  peculiar  genus  of  notothenioid  fishes 
characteristic  of  the  southern  Pacific.  For  the  notothenioid  genus  the 
term  Eleginops  may  be  nsed.  Eleginops  was  suggested  for  two  fishes 
originally  referred  to  Aphritia  by  Jenyus  {A.  undulatus  and  A.  parosus). 
The  present  author  appreciated  the  relation  of  those  fishes  to. Eleginua 
(C.  V.)  about  the  time  he  received  proof  of  a  "Synopsis  of  the  Notothe- 
nioids^  and  appended  to  that  paper  an  addendum,  viz : 

NoTB. — After  the  preceding  paper  had  been  forwarded  to  the  Academy,  it  was  dis- 
coTered  that  two  species  {Aphritis  undulatus  and  A,  porosus),  referred  by  Jenyus  to 
the  genua  AphritiSf  not  only  are  genericall^'  distinct,  but  belong  to  a  different  family, 
and  form  a  genns  nearly  related  to  EleginuSy  which  will  be  at  an  early  date  described 
9B  Eleginops,    Aphritis  is  apparently  most  nearly  related  to  the  geuas  Percophis*. 

On  subsequently  endeavoring  to  diagnose  Eleginops^  the  author  be- 
came convinced  that  there  was  no  generic  difference  between  it  and 
Eleginus^  and  that  the  two  nominal  species  were  probably  the  young  of 
the  typical  Eleginua.  Dr.  Giinther,  in  whom  the  young  author  had  then 
much  confidence,  had  adopted  Jenyns's  species,  but  thought  that  '^the 
two  following  species  appear  to  form  another  genus,'' viz:  ^^2.  Aphritis 
undulatus^  and  "3.  A.poroaiM.^i  He  evidently  had  no  suspicion  that 
they  were  at  all  related  to  Eleginus. 

•  Gill,  Proc.  Acad. Nat.  Sc, Phila.,  1861,  p. 522. 
t  OUnther,  Cat.  Fishes,  iv,  243,  1860. 
Proc.  N.  M.  91 20 
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LIST  OF  SHELLS  COLLECTED  ON  THE  WEST  COAST  OF  SOUTH 
AMERICA,  PRINCIPALLY  BETWEEN  LATITUDES  7^  30'  S.,  AND  8° 
49'  N.,  BY  DR.  W.  H.  JONES,  SURGEON,  U.  S.  NAVY. 

BY 

Robert  E.  C.  Stearns, 

Adjunct  Curator  of  the  Department  of  MoUusks, 

In  the  year  1884  the  national  collection  was  enriched  by  the  addition 
of  varioQS  material  collected  by  Dr.  W.  H.  Jones,  of  the  U.  S.  Navy, 
while  connected  with  the  U.  S.  S.  Waclvmeit.  This  acceptable  contri- 
bntion  to  the  Mnseum  included  an  interesting  collection  of  molluscan 
forms  obtained  by  Dr.  Jones  at  various  points  on  the  west  coast  of 
South,  Geuti*al,  and  North  America,  and  at  the  Oalapagos  Islands. 
Though  a  great  part  of  the  shells  were  picked  up  on  the  beaches  and 
in  poor  condition,  yet  so  limited  is  our  knowledge  of  the  distribution 
of  west  South  American  species  that  the  collection  has  its  special  value 
for  the  information  it  furnishes  upon  this  point.  The  preparation  for 
the  exhibit  of  moUusks  at  the  New  Orleans  Exposition  and  the  pressure 
of  current  routine  work  has  been  such  as  to  delay  the  compilation  of 
this  list  at  an  earlier  day. 

Dr.  Jones  collected  in  the  year  1884,  at  the  following  places,  at  the 
dates  given  in  his  notes,  as  follows : 

Stevens  Bay,  Ghatham  Island,  Galapagos  group,  in  August;  also 
at  Manta  and  Bahia  (Bahia  Panguapi),  Ecuador,  in  the  same  month; 
at  Payta,  Peru,  in  September;  at  Pacasmayo,  also  in  Peru,  in  the  fol- 
lowing month  of  October.  Dr.  Jones  collected  a  few  species  in  Panama 
Bay  and  on  the  coast  of  Lower  California,  either  in  the  same  or  some 
preceding  year,  while  acting  as  surgeon  of  the  U.  S.  S.  Narragansett 
Of  the  Pacasmayo  shells  he  says  : 

Most  of  them  were  found  iu  sand  on  the  side  of  the  cliff  from  10  to  20  feet  above 
bit^h- water  mark,  and  bot  little  beach- washed,  being  mostly  weather-worn.  The 
collection  shows  the  comparative  abundance  of  the  different  species.  Recent  [fresh] 
shells  very  scarce  and  but  few  found  on  the  beach.  Beach  sandy,  water  deepening 
gradually;  heavy  surf;  cliffs  50  to  150  feet  high,  of  sand  and  cobble  stones  (beach- 
washed);  in  many  places  forming  a  solid  rock  of  conglomerate. 

In  numerous  instances  Dr.  Jones's  collection  carries  the  species  to 
points  much  farther  south  than  heretofore  published.    • 
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The  principal  localities  referred  to  in  this  list  are,  commeDciDgatthe 
south : 

Valparaiso,  Chile,  latitude  33^  S. 

Pacasmayo,  Peru,  latitude  70. 30'  S. 

Payta,  Peru,  latitude  5o  15'  S. 

Guayaquil,  Ecuador,  latitude  2°  11'  S. 

Mauta,  Ecuador,  latitude  1^  S. 

Chatham  Island,  Galapagos,  latitude  1^  S. 

Bahia  (Pauguapi),  Ecuador,  latitude  3^  N. 

Panama,  Colombia,  latitude  8°  49'  N. 

Cape  St.  Lucas,  Lower  California,  latitude  23^  4'  N. 

Mazatlan,  Gulf  of  California,  latitude  23o  20'  N. 

Guaymas,  Gulf  of  California,  latitude  28^  N. 

San  Diego,  California,  latitude  33^  12'  N. 

CLASS  PELEC7PODA. 

1.    Ostrea  ?  irldescens  Gray. 

Two  valves,  probably  qf  the  above  species ;  subfossil. 
Manta. 

2.    Anomia  lainpe  Gray. 

One  junior  with  both  valves  perfect;  seventeen  of  the  left  or  imper- 
forate valve,  of  various  sizes  and  colors  from  silvery  whit©  to  bright 
orange. 

Payta. 

3.    Spondylua  princeps  Brod. 

Two  odd  valves. 
Pauama. 

4.    Pecten  ?  tumbezenaia  Orbigny. 

Three  valves  (25  to  27  ribs)  ovate  rather  than  circular  in  oatlinft 
Probably  Orbigny's  species. 
Payta. 

5.  Pecten  ventricoaua  Sby. 

+P.  iumidus  Sby.     =  P.  inoa  Orb.     C.  B.  Adams. 

Several  odd  valves  easily  referable  to  this  species, 
Payta;  Panama. 

6.  Pecten  aubnodoaua  Gray. 

Odd  valves. 

Mauta. 

7.  Pecten  purpuratua  Lam. 

One  large  perfect  valve. 
Manta. 
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8.    Pecten  (Vola)  dentata  Sby. 

A  single  valve  (the  Hat  one). 

Payta. 

This  species  extends  northward  to  Monterey,  California. 

9.     Avicula  sterna  Gould. 

Fragment  of  one  valve. 
Payta. 

10.  MytiluB  ungulatUB  LiDD. 

Three  perfect  examples  and  many  odd  valves. 
Pacasmayo. 

11.  MytiluB  ciineiformiB  Rve. 
■=M.  anguatanus  Lara. 

Perfect  examples  and  odd  valves.  Manta;  Pacasmayo;  Chatham 
Island,  Galapagos. 

12.    Mytilns  cuneiformis  Rve.,  variety. 

Six  examples. 
Pacasmayo. 

13.  Modiola  capaz  Conrad. 

One  valve  of  a  large  distorted  specimen  4  inches  long ;  also  the  op- 
posite valve  of  a  small  shell  I^  inches  long,  obliquely  measured  ;  one 
perfect  example  with  epidermis  intact  If  inches  long  agrees  with  Car- 
penter's specimens  as  well  as  with  the  description  and  figures. 

Payta. 

14.  Modiola  capaz  Conrad,  variety. 

Possibly  a  hybrid  between  capax  and  cMneiformis.    One  example. 
Payta. 

15.  Area  (Bysaoarca)  pacifica  Sby. 

Odd  valves,  from  4§  to  2^  inches  in  length. 
Payta,  Manta,  and  Bahia. 

16.  Area  (Bysaoarca)  gradata  B.  <&  S. 

One  fresh  valve  exhibiting  the  beautiful  sculpture  of  this  species  to 
perfection. 

Manta. 

17.  Area  (Byaaoarea)  solida  Sby. 

One  valve  in  good  condition. 
Payta. 

18.  Area  (Anadara)  formosa  Sby. 

One  large  valve,  dimensions  5^  by  2^  inches. 
Payta;  Manta  (1  valve). 
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19.  AroA  (Soapharca)  lablata  Sby. 

Four  valves. 
Bahia. 

20.  Area  (Byaaoaroa)  Reeviana  Orb. 

A  single  perfect  valve  of  a  young  example. 
Manta. 

21.  PectuncaluB  (Axinsea)  ina&qualis  Sby. 

Two  valves. 

Panama;  Payta;  one  from  each  place. 

22.  Crassatella  gibbosa  Sby. 

Four  odd  valves  of  this  exceedingly  rare  species,  measaring  from  %h 
to  liV  inches  in  breadth. 
Payta ;  it  ranges  northerly  to  the  Gulf  of  California, 

23.  Diplodonta  obliqua  Rve. 

Three  odd  valves. 
Panama. 

24.  Cardita  laticoatata  Sby. 

One  perfect  specimen^  also  odd  valves. 
Panama. 

25.  Chama  echlnata  Brod. 

Several  odd  valves  from  each  of  the  following  places : 
Manta;  Payta. 

26.  Cardium  aenticoanin  Sby. 

Several  odd  valves. 

Manta;  Payta. 

The  examples  from  Payta  show  thirty-six  ribs.  C.  muricatun^^  th6 
Antillean  analogue  of  senticosum^  has  thirty-three.  The  Mediterranean 
C.  erinaceus^  a  species  of  quite  distinct  aspect,  also  has  thirty-sis*  ^' 
rastYum  Rve.  (Oonch  Icon.  Mon.  Cardium,  PI.  xvi,  fig.  82),  is  the  same  as 
Benticosum  as  implied  by  Reeve's  substitution  of  the  latter  name  for 
rcLBtrum  in  the  index  to  his  monograph. 

The  number  of  ribs  in  senticosum  as  in  other  related  species  of  tliC 
general  group  that  I  have  examined  varies  somewhat  Carpenter'^ 
Mazatlan  examples  of  aenticosum  show  as  many  as  forty. 

27.  Cardium  procemm  Sby. 

Numerous  odd  valves. 
Bahia;  Manta;  Payta. 

The  characteristic  and  striking  obliqueness  of  this  species  so  coDSpi^' 
ous  in  the  adults  is  hardly  noticeable  in  the  young  shells.    Thenamber 

jOOgle 


uiyiii/itiu  uy  ' 


^^liw!''']  PBOCEEDINGS   OF   THE   N/ITIONAL   MUSEUM.  311 

of  ribs  varies  from  tweuty  to  twcoty-five.  The  0.  laticostatum  Sby.  and 
the  G.  Fanamense  of  the  same  aathor,  are  probably  partially  grown  illas- 
trationa  of  this  species,  as  suggested  by  Carpenter  in  his  Mazatlan  cata 
logue. 

28.  Cardlum  (Fragiim)  obovale  Sby. 
One  valve. 
Bahia. 

.   29.  Cardlum  (Hemlcardium)  planioostatum  Sby. 

Odd  valves. 
Payta;  Manta. 

This  form  is  very  close  to  the  more  northern  biangulatum  of  the  same 
author. 

30.  Crjptogramma  aubrugosa  Sby. 

=  Jnomahcardia  aubrugoaa  Sby. 

Perfect  examples  and  odd  valves. 
Panama. 

31.  Cryptogramma  subimbricata  Sby. 
=  Jnomalocardia  aubimbricata  Sby. 

Odd  valves. 

Bahia;  Payta. 

Dr.  Jones  apparently  failed  to  detect  th<^  first  named  of  this  genus 
south  of  Panama,  though  d'Orbigny  credits  it  to  Pern ;  G.  suhimhricata^ 
however,  he  found  at  x)oiuts  farther  south  than  before  reported.  They 
t)oth  reach  north  to  the  Gulf  of  California. 


One  valve. 
Bahia. 

One  valve. 
Bahia. 


32.  Callista  concinna  Sby. 


33.  CaUiata  circinata  Born. 


34.  CalllBta  circinata  Boru,  variety. 


One  valve  only  (Mus.  No.  48547). 
Payta. 

35.  Venus  (Chlone)  columbiensis  Sby. 

Odd  valves. 

Pacasmayo;  Payta. 

The  general  facies  of  this  form  is  suggestive  of  the  Tapes  (Uuneus) 
group  80  abundantly  represented  on  the  west  coast,  though  the  heavy 
hinge  line,  teeth,  and  muscular  scars  indicate  its  place  witii  Ghione,  Dr. 
Jones's  localities  carry  this  species  farther  south  than  before  reported. 
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36.  Venus  (Chione)  compta  Brod. 

Valves  only. 

Payta;  Manta. 

This  species  was  described  by  Broderip  from  specimens  dredged  by 
Hugh  Cuming  in  the  Bay  of  Sechura,  Peru;  ^^ bottom  sand  and  mod. 
depth  7  fathoms."    Not  often  met  with  in  collections. 

37.  Venus  (Chione)  amathusia  PUiJ. 

Bahiaj  Panama. 

This  beautiful  species  is  also  now  carried  farther  south  than  by 
previous  reports. 

38.  Tapes  (Cunens)  histrionica  Sby. 

Numerous  fresh  specimens. 

Panama. 

39.  Tapes  (Cuneus)  grata  Say. 

Dead  Man's  Island,  Bay  of  Panama. 

Carpenter,  in  his  Mazatlan  Mollusca,  has  pointed  out  the  differences 
between  this  and  the  foregoing  species  which  appear  to  be  constant.  I 
am  quite  sure  that  certain  color  and  sculpture  varieties  of  both  of  the 
above  have  been  described  as  species  by  various  authors,  for  the  facies 
of  the  west  coast  shells  of  this  group  varies  exceedingly  through  the 
character  of  the  local  stations  at  whicb  they  occur. 

40.  Tapes  (Cuneus)  antiqua  King. 

Several  examples. 

Dead  Man's  Island,  Bay  of  Panama. 

This  species  is  probably  the  same  as  the  Venus  costellata  Sby.,  and  die 
specimens  obtained  by  Dr.  Jones  recall  characters  in  part  of  T.  gnJA 
and  certain  aspects  of  the  Californiau  T.  staminea  Conrad. 

41.  Petricola  ventricosa  Desh. 

One  perfect  specimen. 
Payta. 

42.  Venerupis  oblonga  Sby. 

?  =  Petricola  ellipHca  Sby.  +  P.  aolida  Sby. 

A  variable  form  well  represented  by  numerous  good  specimens  of 
various  sizes. 

Payta;  Manta  (valves). 

The  specific  name  oblonga  has  precedence  by  priority  of  descriptioo 
over  the  others. 

43.  Donaz  punctatostriatus  Hanley. 

Abundant  at  the  following  places;  chiefly  odd  valves. 
Pacasmayo;  t'ayta. 
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44.  Heterodonaz  bimacnlatas  Orb. 

One  specimen. 
Panama. 

45.  Tellina  punicea  Born. 

Fragments  of  one  valve. 
Payta. 

46.  Tellina  (Macoma)  plebeia  Hanley. 

Portions  of  one  valve. 
Panama. 

47.  Tellina  (Capsa)  excavata  Sby. 

A  single  valve  from  each  of  the  following  localities: 

Payta;  Chatham  Island,  Galapagos. 

The  fignre  of  the  above  in  Beeve's  monograph,  without  habitat,  agreea 
80  well  with  the  shell  before  me  that  I  feel  certain  it  was  made  from 
an  example  of  the  same  form ;  it  may  be  that  the  valves  collected  by 
Dr.  Jones  are  a  white  variety  of  T.  Dombeyi  of  Hanley. 

The  peculiar  form  of  these  shells  has  led  to  their  being  placed  here 
and  there  by  dififerent  authors,  and  Capsa  has  been  a  sort  of  catch- 
all for  forms  often  qnite  unlike.  I  have  used  it  in  this  instance  in 
accordance  with  Adams's  Genera. 

48.  Semele  prozlma  C.  B.  Ad. 
One  valve. 
Panama. 

49.  Semele  cormgata  Sby. 
Odd  valves. 
Payta;  Dead  Man's  Maud,  Bay  of  Panama. 

50.  Mactra  velata  Phil. 
Odd  valves. 

Chatham  Island,  Galapagos ;  Bahia ;  Manta ;  Payta. 
The  facies  of  this  Mactra  is  quite  characteristic  and  persistent. 

51.  Maotra  angnlata  Gray. 
Odd  valves. 
Manta;  Panama. 

52.  Soleourtus  coquimbensia  Sby. 

One  adult  (both  valves),  3g  inches  in  breadth ;  also  an  odd  valve  of 
a  smaller  example. 
Payta. 

53.  Solen  rudis  C.  B.  Ad. 
One  specimen. 
Panama. 


Digiti 


ized  by  Google 


|314  WEST  SOUTH   AMERICAN   SHELLS STEABNS. 

54.  Parapholas  acnmlnata  Sby. 

Chatham  Island,  Galapagos. 

One  valve,  beach  worn ;  doabtfally  referred  to  this  species. 

55.  Pholas  (Bamea)  paclfica  Stearns. 
One  valve. 

Payta. 

This  speeies  was  described  by  me  in  the  Proceedings  of  the  Califor- 
nia Academy  of  Sciences  in  1873,*  from  specimens  found  living  on  the 
east  shore  of  San  Francisco  Bay.  It  is  the  west  American  analogue  of 
the  east-coast  P.  truncataj  which  it  much  resembles. 

It  is  also  reported  from  San  Pedro,  California,  on  good  authority. 

Class  QASTROPODA. 

56.  Slphonaxia  costata  Sby. 

A  single  example. 

Payta. 

57.  Qadlnia  pentegoniostoma  Sby. 

A  single  specimen. 

Manta. 

58.  Bulla  ponotnlata  A.  Ad.' 

Numerous  specimens. 

Payta;  Pacasmayo;  Manta;  Chatham  Island,  Galapagos. 

Several  specimens  were  obtained  at  the  localities  above  named,  bat 
only  a  single  dead  shell  from  Pacasmayo  They  all  exhi  bit  character- 
istics in  common  as  well  as  certain  differential  aspects  which  warraot 
the  inclusions  of  B.  aspersa  A.  Ad.  as  a  synonym,  B.  punctulataisce^- 
tainly  very  close  if  not  identical  with  B.  Adamsi  Bike,  of  the  Galf  of 
California. 

59.  Terebra  (MjrureUa)  aspera  Hinds. 

One  poor  example. 

Payta. 

60.  Terebra  (Subola)  strigata  Sby. 

=r  B,  elongatum  Wood. 
=  T.  fiammea  Lesson. 
=  T.  zebra  Kiener. 

Two  specimens. 

Payta. 

The  National  Museum  contains  an  example  from  Cape  St.  Laoas 
which  gives  the  range  of  over  1,600  miles  along  the  coast  of  the  main- 
land as  compared  with  the  previous  published  localities,  which  inclade 
a  reach  of  only  240  miles.  It  is  also  found  at  the  Galapagos,  accord- 
ing to  Cuming. 

*  Preliminary  description  published  in  Augast  28,  1871. 

u,y,u..d  by  Google 


^mi^'}  PROCEEDINGS   OF   THE   NATIONAL   MUSEUM.  315 

61.  Conns  brunneus  Wood. 

Tiro  beach  specimens. 

Manta.  This  species  indulged  in  many  varieties,  to  which  as  many 
mmes  have  been  given.  Kevertheless  with  an  ample  geographical 
cries  the  relationship  of  the  so-called  species  based  on  these  aspects  of 
ariatioD  to  the  form  known  as  brunneus  is  made  apparent.  The 
xamples  collected  by  Dr.  Jones  correspond  with  <<  (7.  variu^  B.j 
Mapagoe,  Gaming ;  ^  vide  Beeve's  monograph  of  the  cones,  plate  xli, 
1g.  224. 

62.  Conus  lucidus  Mawe. 

One  example. 

Chatham  Island,  Galapagos. 

63.  ConuB  purpurascens  Brod, 

Payta;  Manta;  Panama. 

Several  deadshells.    A  common  and  variable  form  widely  distributed. 

64.  Conus  gladiator  Brod. 
A  single  junior. 
Panama. 

65.  CanceUazla  casaidifoniiis  Sby. 

Beach  specimens. 
Payta. 

66.  CanceUazla  olavatnla  Sby. 

Two  examples. 
Payta. 

67.  CanoeUarla  davatula  Sby.  variety. 
Payta. 

68.  Canoellaria  mitriformis  Sby. 

Pacasmayo. 

69.  CanoeUazla  chrysoatoma  Sby. 

Nine  specimens  of  this  well -characterized  species. 
Payta. 

70.  OUva  peruviana  Lam. 

Poor  of  the  mottled  and  striped  varieties. 
Payta;  Chatham  Island,  Galapagos  (one  example). 

71.  Oliva  kaleontlna  Duclos. 
Two  beach  shells. 

Payta. 

72.  Olivella  columellaria  Sby. 

Twelve  specimens. 

Payta. 

Appears  to  be  closely  related  to  O  setnistriata  Gray. 
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73.  Olivella  tergina  Dnolos. 
Beach  shells. 
Payta, 

74.  Marginella  cuzta  Sby. 

Ten  examples,  beach. 
Payta, 

75.  Faaciolaria  granosa  Brod. 

Two  adult  examples  in  good  condition. 
Panama. 

76.  Latirua  caatanetiB  Gray. 

Dead  Man's  Island,  Bay  of  Panama. 

77.  Latiras  tubercnlatna  Brod. 
Two  beach  shells. 
Manta. 

78.  LatimB  ceratoa  Gray. 
Beach  shells. 
Dead  Man's  Island,  Panama  Bay. 

79.  Ifleucosonia  cingolata  Lam. 
Beach  shells. 
Dead  Man's  Island,  Bay  of  Panama. 

80.  Fosas  Dnpettthoaarail  Kien. 
One  example. 
Chatham  Island,  Galapagos. 

81.  Tritonidea  lugnbiis  C.  B.  Ad. 

A  single  specimen. 

Panama. 

82.  Tritonidea  Janellii  KieD. 

=    Purpura  JaneUii  Kien. 

Ten  examples  for  the  most  part  in  fair  condition;  both  adult 
immatnre  indicate  that  this  form  is  an  unmistakable  IWfonufea 
not  a  Purpura.  It  is  a  strongly  characterized  species,  and  quite 
in  collections.  Carpenter,  in  his  "  Mazatlan  Shells,"  inclades  Joi 
in  the  synonymy  of  sanguinolmta  erroneously.  I*  have  handled  h«i 
dreds  of  the  last-named  species,  but  have  never  met  with  an  exampk 
that  suggested  a  "connecting  link"  with  JaneUii, 

Figure  296,  plate  74,  Tryon's  monograph  of  "  Cantharus,"  is  nott 
species.  In  the  same  author's  monograph  of  Purpicra  it  is  figured 
belonging  to  that  genus,  Fig.  98,  pi.  50. 

Payta. 
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83.  Tritonldea  oanguinolenta  Duclos. 

One  immature  fresh  specimen. 
Manta. 

84.  Tritonldea  gemmata  Cpr. 

One  fresh  example  of  ordinary  adult  size. 
Manta. 

85.  Tritonldea  pagodua  Rve. 

In  this  instance  my  determination  rests  upon  a  badly  worn  beach 
specimen  of  what  appears  to  be  a  very  elongated  heavy  example  of 
the  above  species. 

This  form  does  not=fu8iformis  Bloc,  as  stated  in  Tryon's  monograph. 
Vol.  m,  p.  262. 

Payta. 

86.  Tritonldea  elegans  Gray. 

=    Triionidea  insignis  Beeve. 

Two  beach  shells  in  bad  condition. 
Payta. 

87.  Bngina  pulchra  Reeye. 

•=-.   Engina  Reeviana  C.  B.  Ad. 

One  beach  specimen. 
Panama. 

88.  Engina  carbonarla  Reeve. 
One  example. 

Manta. 

The  single  specimen  collected  by  Dr.  Jones  is  an  unusually  solid 
example  of  this  species,  which  exhibits  very  considerable  variation. 
In  some  instances  it  is  short,  stumpy,  and  robust;  in  others,  more  or 
less  elongated.  Through  inadvertence  the  late  Dr.  Carpenter,  in 
making  up  the  sets  of  Mazatlan  and  Panama  shells  for  the  Smith- 
sonian Institution,  etc.,  some  of  which  were  distributed  years  ago, 
labeled  Engina  or  Sistrum  ferrugineum  ^^carbonarium^^  and  this  has  led 
to  considerable  confusion;  and  the  distribution  by  others  in  the  course 
of  exchanges  of  the  commoner  femigineum  as  carbonarium  has  ex- 
teiided  the  error  in  many  collections. 

89.  Naasa  verBicolor  C.  B.  Ad. 

Namerons  examples. 
Payta;  Panama. 

Dr.  Jones's  shells  exhibit  the  well-known  and  remarkable  variability 
of  this  species. 

90.  Naasa  complanata  Powis. 
Two  examples. 

Panama. 
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91.  Nassa  dentUera  Powis. 
One  specimen. 
Pacasmayo. 

92.  Nassa  luteostoma  B.  &  S. 
Two  specimens. 
Panama. 

93.  Coluubella  Aiscata  Sby. 

Nnmerons  examples. 

Payta;  Manta. 

Several  specimens  from  the  first  and  one  from  the  last  locality. 

94.  ColumbeUa  Paytensis  Lesson. 
=    C  spurca  Sby. 

Payta;  Panama. 

Abnndant  at  Payta ;  two  examples  from  Panama. 

95.  ColumbeUa  major  Sby. 

Several  specimens,  beach. 
Payta;  Manta;  Panama. 

96.  ColumbeUa  strombiformis  Lam. 

Six  specimens,  beach. 
Manta. 

97.  ColumbeUa  hasmastoma  Sby. 
One  specimen. 

Manta. 

98.  Strombina  lanceolata  Sby. 

Seven  beach-worn  specimens. 
Payta. 

The  above  exhibit  unmistakably  the  strong  characteristics  of  this 
species. 

99.  NitideUa  cribraria  Lam. 

One  example. 

Panama. 

100.  Anachis  rugoaa  Sby. 

A  single  example. 

Payta. 

101.  Aoachis  fluotuata  Sby. 

Numerous  specimens. 
Payta;  Manta;  Panama. 

102.  Anachis  coronata  Sby. 
One  specimen. 

Panama. 
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103.  AnachiA  aeirata  Cpr. 

One  specimen. 

Panama. 

104.  Anachis  soalaxlna  Sby. 

One  example,  beach. 
Panama. 

This  form  is  regarded  by  some  authors  as  a  heavy,  coarsely  sculptured 
variety  of  A,  varia. 

105.  Anaohis  ruguloaa  Sby. 

A  single  example  from  each  place. 
Payta;  Manta. 

106.  Murex  (Homalocantha)  varlcoaus  Sby. 

A  single  example  l'|  inches  long. 

Manta. 

Tryon  has  monographed  M.  digitatus  Sby,  as  a  synonym  of  varicosus^ 
but  gtves  a  copy  of  each  o'f  Sowerby's  figures,  apparently  copied  from 
tbe  Conch.  Illustrations,  where  digitatu8  is  credited  to  the  Red  Sea  and 
.¥.  varieosus  has  no  locality.  Sowerby's  descriptions  are  published  in 
the  Proc.  Zool.  Soc,  London,  1840,  p.  115.  The  National  collection  con- 
tains other  examples  of  what  appear  to  be  varieosus  from  Acapulco 

107.  Murez  (PhyUonotua)  vlttatus  Brod. 

One  specimen  from  each  locality. 
Payta;  Manta. 

108.  Murez  (PhyllonotuB)  tadiz  Lam. 

Beach  shells. 

Payta;  Panama. 

Fragments  only  of  the  basal  whorl  of  a  large  individual  from  the  first 
locality,  and  two  of  the  stumpy,  many  varixed  forms  from  the  latter 
place. 

109.  Murez  (Fhyllonotus)  regius  Swains. 

Manta;  Panama. 

An  adult  beach  shell  from  each  of  these  localities. 

110.  Murez  (Muricidea)  buzea  Brod. 
=  PolHa  buxea  Sby. 

Pacasmayo. 

111.  Murez  (Ocinebra)  lugubris  Brod. 
=  0.  erinaceoides  Val. 

Three  specimens,  beach. 
Payta. 
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112.  Trophon  pemvianns  Leeson. 
=  Purpura  xaniko9toma  Brod. 

One  junior,  beacb. 
Payta. 

A  variable  form.  Not  ancommou  in  a  fossil  condition  in  oertiin 
places  along  tbe  Sontb  American  coast. 

113.  Vitnlaria  salebrosa  King. , 

One  specimen. 

Panama. 

114.  Purpura  undata  Lam 

(Rve,  Conch.  Icon.,  Mon.  Purp.,  fig.  43.) 

Foar  beacb  sbells. 

Payta. 

115.  Purpura  diadema  Rye. 

Numerous  examples. 

These  sbells  agree  witb  Reeve's  figure  and  description.    Tbey 
very  close  to  P.  undata  Lam.  and  to  P.  Blainvillei  Desh. . 
Payta. 

116.  Purpura  BlainvUlei  Desh. 

Several  specimens. 
Payta;  Pacasmayo. 

117.  Purpura  biaexialiB  Blainv. 
A  common  form. 
Manta;  Panama. 
Tbe  relationship,  analogy,  and  synonomy  of  tbe  form  or  forms  wfaki 

Carpenter  in  bis  Mazatlan  sbells  bas  included  under  the  specific  urn 
of  biserialiSf  I  do  not  propose  to  discuss  in  this  catalogue.  To  propefli 
indicate  tbe  characters,  variation,  etc.,  of  this  protean  species  intelli- 
gibly,  would  require  several  figures  and  elaborate  and  extended  diii; 
noses. 

118.  Purpura  caUaoenaiB  Gray. 

Fourteen  beacb  specimens. 

Payta. 

119.  Purpura  triangularis  Blainv. 

=P.  CarolensU  Rve. 

One  specimen. 
Payta. 

120.  Purpura  melo  Dnclos. 

Numerous  specimens  on  the  beaches,  fresh  or  dead. 

Payta;  Panama,  and  Panama  Bay  on  Dead  Man's  Island  ;  Haotai 
Chatham  Island,  Galapagos. 

One  specimen  from  Manta  was  2J  inches  long,  with  an  anasaalll 
elevated  spire. 
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121.  Purpura  columellaria  Lam. 

Three  specimens,  from  1  to  2§  inches  long. 
Mania. 

122.  Puzpura  patula  Linn. 

Four  fresh  specimens,  from  three-quarters  to  2-^g  inches  long. 
Chatham  Island,  Galapagos. 

123.  Puzpura  patula  Linn,  variety. 

One  fresh  specimen  between  this  and  P.  columellarU. 
Chatham  Island,  Galapagos. 

124.  Purpura  planosplra  Lam. 

Six  specimens,  If  to  2^  inches  in  length — very  heavy. 
Manta. 

125.  Purpura  chooolata  Dnclos. 

Several  specimens. 

Pacasmayo. 

Although  the  general  facies  of  this  species  is  quite  characteristic, 
yet  it  often  exhibits  much  variation.  Some  individuals  have  promi- 
nent knobs  oil  both  the  body  whorl  and  the  preceding  volution,  others 
are  noduled  only  on  the  last  whorl.  Examples  often  occur  thai.are 
smooth  throughout,  excepting  a  single  strong  node  near  the  edge  of 
the  outer  lip.  Again  some  individuals  are  chunky,  short,  and  heavy, 
others  have  an  elevated  and  somewhat  acute  spire;  the  buccinoid 
aspect  of  the  young  shells  is  noteworthy. 

126.  Purpura  kiosquiformls  Dncloe. 
=  Ciima  hiaaquiformU  Auct. 

Beach  specimens. 

Panama. 

It  is  a  quite  variable  species  as  remarked  by  Carpenter.  He  refers 
to  it  as  scarce  at  Mazatlan,  but  both  W.  J.  Fisher  and  Henry  Edwards 
collected  many  examples,  several  of  quite  large  size  at  that  place.  It 
is  also  found  at  other  places  on  the  Gulf  of  California.  Dr.  Edward 
Palmer  collected  numerous  specimens  at  Guaymas ;  Fisher  also  found 
it  at  Boca  de  los  Piedras,  Sinaloa ;  both  farther  north  than  Mazatlan. 
There  is  no  good  reason,  as  far  as  shell  characters  are  considered,  for 
placing  thisand  the  preceding  species  in  the  genus  Cymia=Cuma,  The 
type  of  Oymia  is  the  species  tectum,  which  is  a  markedly  character- 
istic form  distinct  and  distinguished  irom  all  the  other  species  that 
have  been  associated  with  it  by  authors,  by  the  strong  angular  protu 
berance  or  process  on  the  columella,  which  is  a  definite  and  permanent 
feature,  never  exhibited  or  even  suggested  by  any  of  the  others. 
Many  of  the  so-called  Cumas  are  simply  Purpuras  ;  others  might  be 
grouped  with  Bapana, 

Proc.  N.  M.  91 21 
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127.  Monoceros  tabercolattim  Gray. 
+  Purpura  murioatn  Gray. 

Specimens  from  each  of  the  following  places : 

Payta(2);  MaDta(2);  Panama  (1);  Chatham  Island,  Galapagos. 

The  horn  in  this  species  is  sometimes  barely  discernible.  A  speci- 
men of  this  kind  probably  led  to  the  description  of  Fwpura  muncata 
by  the  author. 

128.  Monoceros  brevidentatmn  Gray. 

Manta  (1),  beach;  Panama  (5). 

129.  Cymia  tecttim  Wood. 

=  Cuma  tectum  Wood. 
=  C.  anguli/era  Dnclos. 

Four  examples. 

Manta. 

The  specimens  of  this  strongly  marked  form  collected  by  Dr.  Jones 
vary  in  length  from  1 J  to  2 J  inches,  and  are  very  solid.  Exterior  col- 
oration in  some  instances  of  a  brownish  purple  or  dali  chocolate  browo. 
In  one  shell  the  lower  is"  of  a  lighter  color  than  the  upper  half.  Speci- 
mens in  the  collection  collected  by  the  late  Thomas  Bridges  are  of  a 
dull  buff  tint.  This  form  is  usually  seen  in  collections  nnder  the  name 
of  Cumaj  but  Morch's  name  Cymia  should  be  substituted  for  Cnn^ 
which  properly  belongs  to  a  group  of  Crustacea. 

130.  lanthina  fragilis  Lam. 
=  /.  striati.la  Cpr. 

One  imperfect  beach  specimen. 
Chatham  Island,  Galapagos. 

131.  Triton  olearlum  Linn. 

Two  examples,  adult. 

Manta;  Payta. 

Both  specimens  are  somewhat  beach- worn.  The  larger  is  from 
Mant»,  and  measures  5  inches  in  length.  Not  before  credited  to  tbe 
west  coast  of  America. 

132.  Triton  Wiegmanni  Anton. 

r=  Argobuocinum  nodosum  Chemn,  Auct. 
=  T.  Chemtdtzii  Gray. 

Beach  shells,  broken. 

Payta.  ^ 

Tryou  m  his  "Manual  of  Conchology"  properly  attaches  Antons 

name  to  this  shell  as  it  has  several  months  priority  over  Gra}'^-  y 

has  generally  been  distributed  under  the  other  names.    Carpenter  in li^s 
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^^Mazatlan  Gatalogae,''  as  well  as  in  the  Smithsonian  check  list  (1860) 
of  west  coast  shells,  has  listed  this  species  with  Chemnitz's  name,  and 
in  the  Mazatlan  sets  put  up  by  Carpenter  it  is  so  named.  In  G.  B. 
Adams's  Panama  shells  Gray's  name  as  above  is  adopted.  Tryou  gives 
the  geographical  range  as  from  '<  Mazatlan  to  Panama,"  bnt  aside  from 
Dr.  Jones's  shells  the  national  collection  contains  an  example  from 
Payta,  which  is  aboat  850  miles  farther  to  the  south. 

133.  Triton  gibbosus  Brod. 
One  good  example. 

Payta. 

134.  Triton  lignarius  Brod. 
One  specimen. 

Manta. 

Dr.  Jones's  collection  gives  both  this  and  the  preceding  species  a 

much  more  southerly  distribution  than  previously  reported. 

135.  RaneUa  ccslata  Brod. 

One  specimen  badly  beach-worn. 
Dead  Man's  Island,  Bay  of  Panama. 

136.  Solenosteira  purpuroldes  Orb. 

Fu8U8  purpuraides  Orb. 
Purpura  fusiformia  Blainy. 
Purpura  Orbignyi  Reeve. 
Fu»U8  purpuroides  Pb  i  1 . 
Bucoinum  fusiformia  Soul. 
Fuaus  fusiformia  Hup^  in  Gay. 
Neptunea  fusiformia  J[.  &  A.  Ad. 
Cuma  fusiformis  Blainy.,  Auct. 
Pollia  fusiformis  Blainv.,  Hidalgo. 
Cunta  purpuroides  Orb.,  Tryon. 
Melongena  purpuroides  Blainv.,  Tryon. 

Several  specimens. 

Pacasmayo ;  Payta ;  Manta. 

This  peculiar  form  exhibits  characters  that  have  heretofore  made  its 
generic  position  somewhat  perplexing.  Its  relations  are,  however, 
with  a  certain  group  of  West  American  shells  that  has  until  recently 
been  included  with  Adams's  genus  Siphonalia,  Tryon  has  removed 
some  of  the  West  Coast  species  to  Melongena.  Among  these  are 
&  paUida  B.  &  S.  and  8.  anomala  Reeve,  and  he  should  have  added 
8.  modificata  Beeve,  if  not  8.  kellettil  Fbs.,  of  which  latter  there  may 
be  some  question  3  but  the  others  stand  or  fall  by  whatever  change  is 
made  with  one.  He  was  on  the  right  track  in  placing  Blainville's 
fMi/armis  immediately  after  and  follomug  pallida  in  the  Manual,  for  a 
comparison  of  several  specimens  with  the  large  series  of  pallida- 
anomalormodificata  in  the  National  Museum  is  convincing  and  clearly 
indicates  the  relationship.    These  latter  have,*as  Dall*  remarks,  ''been 


•Trans.  Wagner  Inst.,  Vol.  3,  Part  I,  page  122,  Aug.,  1890. 
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referred  to  Rapana  by  some  writers,  while  Carpenter,  Adams,  and 
others  placed  it  [the  groap]  with  Siphonalia  and  TrjOD  united  it  wiUi 
MelongeTia.  These  shells  normally  have  an  operculum  like  Fustu  or 
Melongena;  they  do  not,  therefore,  belong  with  Rapana^  which  has  a 
purpuroid  operculum.  They  are  certainly  not  identical  with  j^^repsi- 
dura  or  8iphonaUa  proper.  It  is  highly  probable  that  thej?  are,  as  sup- 
posed by  Tryon,  related  to  Melongena.  But  Melongena  is  a  very  well- 
characterized,  compact  group  of  large  littoral  species,  having  much 
such  a  habitat  iu  warm  regions  as  Purpura^  which  they  resemble  in 
mode  of  life.  The  group  in  question  differs  from  them  in  its  regalarity 
of  sculpture,  absence  of  spines,  smaller  aperture  in  proportion  to  the 
whole  length,  small  size  of  the  species  •  •  •  and  the  absence  of 
the  posterior  sinus  near  the  suture,  which  characterizes  the  true 
Melongena  when  adult.  I  propose,  therefore,  to  separate  the  groap 
above  discriminated  from  Melongena^  as  a  genus,  hereafter  to  be 
reduced  in  rank  if  necessary,  should  more  exhaustive  researches  Bhow 
its  relations  to  be  those  of  a  subgenus  rather  than  a  genus.  The  type 
will  be  Solenosteira  {Pyrula)  anomala  Reeve,  Couch.  Icon.,  Pyrula,  pi. 
Vlll,  fig.  12,  1847." 

137.  CassiB  (Semicasais)  abbreviata  Lam. 

Several  specimens. 

Bahia  (1) ;  Manta. 

Tryon  credits  this  form  to  the  west  coast  of  North  America;  it  will 
be  seen  by  Jones's  localities  that  it  ranges  along  the  South  American 
coast  as  well.    C.  B.  Adams  obtained  it  at  Panama. 

138.  Malea  ringens  Sbj'. 

Two  small  adults,  one  quite  heavy  though  only  If  inches  long. 
Manta. 

139.  Oniacia  tuberculosa  Rve. 
One  specimen. 
Chatham  Island,  Galapagos. 

140.  Cypraea  nigropunctata  Gray. 

One  beach  specimen. 

Manta. 

Before  doubtfully  reported  from  Ecuador,  but  now  confirmed. 

141.  Cypraea  (Aricia)  punctulata  Gray. 

A  single  beach  shell  from  each  of  the  following  places: 

Payta;  Manta. 

This  species  has  been  detected  as  far  north  as  La  Paz,  Lower  Cali- 
fornia, and  in  the  Gulf  of  California  at  Guaymas.  Panama  was  the 
most  southerly  point  known  before  Dr.  Jones's  collection,  but  this  car 
ries  it  farther  south  by  about  850  miles. 
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142.  C3rpraea  (Arida)  arablciila  Lam. 

Payta(4)5  Manta  (1). 

Tryon's  Manual  credits  this  species  to  Acapnlco  and  Gulf  of  Califor- 
nia. Prof.  G.  B.  Adams  reported  seven  specimens  on  the  reef  at  Pan- 
una. 

143.  C3rpr8Ba  exanthema  Linn. 

Payta  (1  junior) ;  Manta  (2). 

Heretofore  reported  from  Panama  northward. 


144.  C3rpr8Ba  Sowerbyl  Kiener. 


Two  heach  specimens. 
Payta. 

Reeve,  in  Conch.  Iconica.  gives  a  very  fair  figure  of  this  species,  but 
an  confounded  it  with  C.  picta  when  referring  to  the  habitat.  C.  picta 
I  a  well-known  African  species.  Tryon  credits  Sowerhyi  to  the  Gulf 
r California,  but  it  has  a  more  northerly  range  as  well;  the  extreme 
Mtherly  distribution  is  indicated  by  Dr.  Jones's  examples. 

145.  C3rpreea  (Pustularia)  pustulata  Lam. 

One  example,  beach. 
Panama. 

146.  Strombus  gracilior  Sby. 

Two  specimens. 

Manta. 

Panama  is  the  most  southerly  locality  previously  given. 

147.  Strombua  granulatns  Swains. 

Manta;  Panama. 

I>r.  Jones's  collection  gives  this  species  also  a  more  southerly  locality 

lan  before  published. 

148   strombus  peruvianus  Swains. 

One  specimen  from  each  place  as  follows : 
Payta;  Manta. 

149.  Ceiithinm  maculosiun  Kiener. 

Beveral  examples,  beach. 

Bahia ;  Manta ;  Chatham  Island,  Galapagos. 

150.  Cerlthium  stercna-muBcamm  Val. 

Three  specimens. 

Panama.  ^  i 

Digitized  by  VjOOQ IC 


326  WEST   SOUTH    AMERICAN   SHELLS — BTEABN8. 

151.  Cerithium  intennptiim  G.  B.  Ad. 

Six  examples,  very  solid,  knobby,  aD(^  black. 

Manta. 

Must  not  be  confounded  with  Menke's  interruptum. 

152.  Modulus  diflculus  Phil. 

Three  specimens. 

Panama. 

Previously  credited  to  Acapulco  and  Mazatlan. 


153.  Planaxls  plauioostata  Bby. 


Eleven  beach  shells. 
Panama. 


154.  Serpulorbis  squamigera  Cpr. 


155.  Blvonia  compacta  Cpr. 


Manta;  Payta. 

One  specimen. 
Payta. 

156.  Turzltella  Brodezipiana  Rye. 

=T.  marmoraia  Kiener. 

Several  specimens. 
Payta;  nine  from  1^  to  6  inches  in  length.    Manta,  one  spedmei 
One  semifossil,  of  large  size,  must  have  been  6  inches  in  length  wl 
perfect. 

157.  Turritella  clngulata  Sby. 
=T.  iricarifMta  King. 

One  specimen. 
Manta. 

In  some  places  on  the  coast  of  Chile  this  is  a  common  fossiL 
Sculpture  variable.    Often  more  than  tri-carinate,  and  in  some  il 
stances  the  keels  are  broken  into  little  beads. 

158.  Turritella  goniostoma  Val. 
var.=r.  Bankiu  C.  B.  Ad. 

Several  examples. 
Manta  (3);  Panama  (18). 

159.  Tectarius  atyphus  n.  ep. 

One  fresh  specimen  (Mus.  No.  48396). 
Manta. 

The  first  example  of  this  group  detected  on  the  west  coast  oft 
American  continent. 
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160.  Lltorina  peruviana,  Lam. 

=i.  zebra  Wood. 
Ooe  yoQDg  specimeo. 
Payta. 

161.  Litorina  varia  Sby. 
Two  BpecimeDS. 
Panama. 

162.  Litorina  consperaa  Phil.,  variety. 

Two  examples. 

Payta. 

163.  Mitrularia  cepacea  Brod. 

=^Calyptrea  cepacea  Brod.,  auct. 

,  One  fractured  specimen. 

Manta. 

Carpenter,  in  Smithsonian  Gheck-list  (of  West  Coast  shells),  1860, 
catalognes  this  by  the  latter  name. 

164.  Cmoibnlum  spinosum  Sby. 

Generally  distributed. 

Bahia(l)3  Payta  (20);  Manta  (2);  Chatham  Island,  Galapagos  (1). 
Extends  northward  to  Monterey  Bay,  California. 

165.  Cmcibnlnm  imbricatom  Sby. 

Nine  examples  from  one-half  to  2^  inches  diameter. 
Payta;  Manta  (1). 

166.  Crepidula  aculeata  QmeliD. 

Sixty-two  specimens  in  various  conditions  and  of  all  sizes,  from  tiny 
adolescent  examples  to  strong  adult  shells. 
Payta. 

167.  Crepidnla  dUatata  Lam. 
Beach  shells. 

Pacasmayo;  Manta. 

168.  Crepidula  strigata  Brod. 

Two  specimens. 
Pacasmayo. 

169.  Crepidnla  arenata  Brod. 

Five;  four  adult. 

Payta. 

When  in  a  perfect  state  an  exceedingly  pretty  shell,  pinkish  inside, 
fading  to  a  light  yellowish  brown  around  the  edge,  and  the  edge  mottled 
with  dark  brown. 
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170.  Crepldula  Lesaoni  Brod. 

One  at  each  place. 
Bahia;  Payta. 

171.  Crepidula  excavata  Brod 

Foar  specimens. 
Payta. 

172.  Trochatella  radians  Lam. 

=  Troehita  radians  Lam.,  Auct. 

=  Infundihubim  radians  Orb. 

=z  Infundibulum  radians  Mont.,  Tryon. 

Beach  shells. 

Bahia. 

The  generic  name  Troehita^  which  is  in  general  nse  for  this  form,  mm 
yield  to  Trochatella  of  Lesson,  as  adopted  by  Fischer  in  his  Manuel  de 
Conchyliologie,  1887.  Schumacher's  genus  Troehita  rests  upon  the  Chi- 
nese form,  Oalerus  chinemis  Lam.  (Adam's  Genera),  a  shell  that  is  ex- 
ternally white  or  whitish  and  smooth  under  a  fibrous  epidermis  and  the 
type  of  Lamarck's  genus  Calyptrcea.  Tryon's  use  of  Montfort's  name 
Infundibulum  in  Vol.  viii  of  his  Manual  on  page  121,  no  doubt  arose  from 
his  confounding  it  with  Orbigny's  Infundibulum.  Montfort's  includes  a 
group  of  the  top-shells  TrochidcBj  and  is  so  used  and  properly  by  Mr.  Pils- 
bry  in  his  continuation  of  Tryon's  work  in  Vol.  xi,  pp.  7-24,  and  Orbig- 
ny's is  a  synonym  of  Lesson's  Trochatella^  which  rests  upon  a  variety  of 
this  West  Coast  form  and  has  precedence  over  Orbigny's  by  six  years. 
Orbigny's  name  is  barred  in  any  event  by  the  priority  of  Montfort's. 

The  generic  term  of  Trochatella  was  subsequently  used  by  Swainson 
for  a  section  or  group  of  the  Eelidnidcej  and  is  therefore  a  synonym; 
in  place  of  it  Fischer  has  given  the  name  Eutrochatella. 

For  reference  to  Schumacher  in  connection  with  the  above,  see  his 
Nouv.  Syst.  etc.,  p.  184,  Gopenhagen,  1817;  and  for  Lesson's,  see  his 
"  Voyage  de  la  Coquille,"  etc. 

173.  Hipponyx  antiqiiatuB  Linn. 

One  example  from  each. 

Payta;  Chatham  Island,  Galapagos. 

174.  Hipponyx  barbatus  Sby. 

Three  specimens. 

Manta;  Galapagos  Islands. 

175.  Natdca  (PoliniceB)  uber  Val. 

Payta  (numerous);  Manta  (two  examples) ;  Panama,  nine  specimens. 
"Ten  to  twenty  feet  above  high- water  mark"  [W.  H.  J.]. 
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176.  Natica  imifasciata  Lam. 
T  =  ^.  maroccana  Cheui.  var. 

Two  specimens. 

Panama. 

Carpenter  includes  this,  and  no  doubt  properly,  in  his  synonomy  of 
Natica  maroccana  Chem.  (Maz.  Cat.  sp.  570)  as  variety  b.  It  is  by  no 
means  a  certainty  as  to  whether  Chemnitz's  name  or  Lamarck's  was 
originally  applied  to  West  American  shells.  There  will  be  less  con- 
fusion, however,  to  let  these  names  remain  as  they  now  stand  than  to 
make  a  change  that  will  probably  bring  us  no  nearer  to  the  facts. 

177.  Natica  (Ruma)  otia  B.  <&  S. 

One  specimen,  bleached,  but  perfect. 

Payta. 

178.  Sigaretua  concavua  Rve. 

=  S,  Grayi  Desh. 
=  S.  cymbia  Mke. 
=  S.  maximua  Phil. 

Several  specimens. 
Payta. 

Varies  much,  as  do  many  of  the  related  Naticas.  Tryon  credits  this 
species  to  San  Pedro,  California.    (Manual,  Vol.  viii,  p.  55.) 

179.  PateUa  araucanla  Orb. 

Two  examples. 
Payta. 

180.  Acmsea  acutuxn  Orl^ 

One  beach  shell  from  each  place. 
Payta;  Chatham  Island. 

181.  Acmaea  Freterl  Orb. 
A  single  specimen. 

Payta. 

The  solitary  beach  shell  which  is  here  catalogued,  though  much 
rubbed,  nevertheless  exhibits  the  characteristics  of  this  species. 

182.  Turbo  magnificua  JoDas. 

Several  specimens. 
Gailao;  Payta;  Manta. 

This  form  suggests  a  smooth-surfaced  variety  of  the  more  northerly 
tessellatus  or  fluctuoms. 

183.  Turbo  (?  Senectua^  aqucuniger  Reeve. 

Several  examples ;  beach. 
Payta;  Manta. 

This  is  a  rare  species,  and  it  may  belong  in  the  group  Callopoma, 
The  national  collection  series  exhibits  an  extended  range,  stretching 
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from  La  Paz  and  the  Gulf  of  Oalifornia  to  Dr.  Jones's  soathernmost 
locality,  or  from  24o  30'  N.,  to  5^  15'  S.  latitude.  Colonel  Jewett  col- 
lected it  at  Acapuico,  where  it  was  also  obtained  by  myself  in  May, 
1868.  Mr.  W.  J.  Fisher  found  it  living  at  the  Tres  Marias  gronp  at 
the  mouth  of  the  Oulf  of  Oalifornia. 

184.  Turbo  (Callopoma)  flactaoBoa  Wood. 

=  T.  fluctuatus  Reeve. 

+  T,  MoltHanua  Reeve. 

=  T.  Fokkesi  Jonas. 

=  T.  as8imili8  Kiener  +  T-  tessellatua  Kiener. 
T  =  T.  depresaua  Cpr. 
?  =  T.  funiculo8U9  Kien.,  Cpr. 

Several  beach  shells. 

Payta;  Guayaquil;  Mauta. 

An  exceedingly  variable  shell  for  one  of  this  group,  but  nevertheless 
having  a  common  facies  which,  when  a  large  series  is  brought  together, 
satisfactorily  indicates  the  reasons  for  the  above  synonymic  arrange^ 
ment.  Try  on  (Manual)  gives  the  distribution,  "  West  coast  of  America 
from  Gulf  of  California  northward,''  but  Cuming  obtained  it  at  '*Panta 
St  Elena,"  which  is  on  the  coast  of  Guayaquil  in  lat  2°  10'  S.  It  will 
be  seen  that  Dr.  Jones's  collection  carries  it  still  further  south  to  lati- 
tude 50  15'.  Carpenter,  in  the  "Mazatlan  Catalogue,"  credits  it  to 
Sitka,  on  the  testimony  of  Wosnessenski  in  Middendorff;  this  is  no 
doubt  an  error,  as  to  its  actual  northerly  range;  though  it  is  not  im- 
probable that  a  dead  shell  might  have  been  obtained  there,  from  either 
ballast  refuse  dumped  overboard  or  from  its  having  been  dropped  by 
some  sailor  belonging  to  a  whaling  ship;  for  the  whalers  formerly 
cruised  all  along  the  coast  from  Magdalena  Bay,  Lower  California,  to 
and  through  the  Alaskan  waters. 

Carpenter  also  credits  T.  fluctuosus  to  San  Diego,  California;  this 
has  not  been  corroborated  by  any  subsequent  collector,  though  it  is  not 
improbable  that  Lieutenant  Green  may  have  detected  it  at  this  place 
for  the  species  extends  northerly  along  the  outer  coast  of  Lower  Cali- 
fornia, where  it  has  been  detected  at  various  places  as  well  as  at  Cerros 
Island. 

185.  Turbo  (CaUopoma)  sazosiis  Wood. 

Several  examples ;  beach. 

Payta;  Manta;  Panama. 

Tryon  refers  to  T.  nitzschii  Anton  ('<  Mitzchii  Anton  "  Sby.)  and  f. 
venustus  Phil.,  as  synonyms. 

The  National  Museum  collection  snows  tue  range  to  be  Irom  Payta 
as  above  northerly  to  Cape  St.  Lucas  and  up  the  Gulf  of  California  to 
Gnaymas,  where  it  was  collected  by  Dr.  Edward  Palmer  several  years 
ago. 
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186.  Turbo  (PriBOgaBter)  nlger  Gray. 

Oommon  ^  numerous  specimens. 

Pacasmayo. 

Oq  beach  and  10  to  20  feet  above  high-water  mark. 

187.  AstraUum  (UvanUla)  Biuchii  Phil. 
=  U.  inermia  Kiener. 

Many  examples. 

Payta;  Manta;  Panama. 

This  shell  is  generally  seea  in  collections  with  Kiener's  name  inermis 
Gmel.  attached,  but  Philippi's  has  priority  by  7  years.  One  of  the  nine 
specimens  from  Manta  measured  1|  inches  in  diameter  and  1}  inches 
altitude. 

IBS.  Pomaulax  undosuB  Wood. 

Beach  shell. 

Ballenas  Bay,  LowQr  California. 

189.  ChloroBtoma  ater  LesBon. 

=  C.  atrum  Lesson  Pilsbry. 
Abundant. 
Pacasmayo. 

190.  ChloroBtoxna  galllna  Fbs.  var. 

Beach  shells. 

Santa  Margarita  Island,  ofif  Lower  California. 

191.  OmphalluB  panamenBiB  Phil. 

Three  beach  shells. 

Payta. 

Heretofore  credited  only  to  Panama. 

192.  OmphalluB  vlriduluB  Gmel. 

Eight  examples — four  from  each  of  the  following  places : 

Manta;  Panama. 

A  somewhat  variable  species.  The  Manta  shells  are  of  various  sizes, 
and  exhibit  greater  variation  in  this  respect  than  those  from  Panama. 

In  using  the  specific  name  viridultis,  I  have  followed  Carpenter  in  his 
Mazatlan  Catalogue,  as  well  as  specimens  distributed  by  him,  and  so 
labeled.  Pilsbry  has  given  the  above  name  to  the  East  Coast  form, 
which  is  closely  related,  and  to  the  West  Coast  form  is  assigned  akvarietal 
position  with  the  name  reticulatum.  It  is  not  unlikely  that  he  is  right, 
hat  as  he  has  reduced  to  a  varietal  status  other  related  forms,  I  retain 
the  first  name  as  above,  until  time  will  permit  a  careful  comparison  of 
the  various  species  so  combined. 
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193.  Omphalius  aureotinctiui  Fbs. 
=  Cklorostoma  aureotinctum  (Fbs.)  Aact. 

Beach  shells. 

Santa  Margarita  Island,  off  Lower  California. 

194.  Tegula  pelliserpentiB  Wood. 
Beach  shells. 

Panama;  and  from  Dead  Man's  Island,  Panama  Bay. 
This  form  thongh  well  characterized  specifically,  is  hardly  entitled  to 
generic  distinction. 

195.  Nerita  scabricosta  Lam. 

Several  specimens. 
Manta;  Panama. 

The  Manta  example  is  of  unnsaal  size,  being  qaite  large,  like  Gala- 
pagos specimens. 

196.  Nerita  Bemhardl  Reclaz. 

Common  at  the  latter  place. 

Manta  (one);  Panama. 

Manta  is  a  more  southerly  point  than  before  reported. 

197.  Neritina  gaayaquilensia  Sby. 
=Neriiina  intermedia  Sby. 

One  specimen. 

Payta. 

G.  B.  Adams,  in  Panama  Shells,  p.  206,  says :  ^'  This  may,  according 
to  Becluz,  be  identical  with  N.  intermedia  Sowb.  It  is  certainly  identi- 
cal with  shells  which  have  been  distributed  by  Mr.  Cuming  and  by  Mr. 
Petit  under  the  latter  name.  Mr.  Sowerby's  figures,*  however,  seem  to 
represent  two  species." 

It  is  quite  evident  to  anyone  familiar  with  the  West  American  Neri- 
tinwy  upon  an  examination  of  the  figures  and  text  of  this  group  in 
Tryon's  Monograph,  that  he  has  considerably  mixed  them ;  and  Sow- 
erby,  as  Adams  suggests,  has  contributed  to  the  confusion.  The  form 
referred  to  by  Adams,  as  well  as  the  shell  collected  by  Dr.  Jones,  is  that 
figured  in  Sowerby's  Oonchological  Illustrations,  Pigs.  7, 7.  Specimens 
agreeing  with  the  above  figures,  determined  by  Cuming,  have  been  dis- 
tributed as  Professor  Adams  states.  The  Monograph  of  the  NeriUnwin 
the  "  Conch.  Illustrations,"  has  precedence  over  the  later  "  Thesaurus" 
Monograph,  by  eight  years. 

Sowerby  in  the  former  work  credits  intermedia  to  the  **Bay  of 
Montejo  and  the  Gulf  of  Nicoya."  The  former  is  in  Veragua,  on  the 
south  side  next  west  of  the  Bay  of  Panama,  and  the  latter  in  Costa 
Bica,  on  the  west  coast,  lat.  between  9^  and  1(P  N.  Dr.  Jones's  collec- 
tion extends  the  range  southerly  nearly  800  miles. 

*  Thes.  Conch.,  p.  520,  No.  44,  PI.  114,  Fig.  177. 
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198.  Fissorella  nigosa  Sby. 

Nine  specimens. 

Payta. 

Cari)enter's  comments  (Mazatlan  list)  upon  the  variability  of  this 
pecies  rest  on  his  examination  of  '^  thousands  of  specimens."  As 
Bany  as  a  thousand  have  been  examined  by  me  at  various  times,  and  I 
an  add  my  testimony  as  corroborative  of  Carpenter's. 

Mr.  PUsbry  has  recently  described  F.  rubropicta  from  Lagoon  Head, 
lainland  of  Lower  California,  opposite  Cedros  or  Cerros  Island.  His 
pecimens  were  collected  by  Mr.  Hemphill,  and  the  National  Museum 
ras  kindly  presented  with  three  of  the  same  lot.  They  are  much 
eavier  and  more  elevated  than  any  specimens  of  rugosa-macrotrema 
I  the  National  collection,  and  on  the  whole  not  as  elongated,  but  never- 
iielesa  appear  to  be  quite  closely  related.  The  crimson  stain  that  sug- 
Bsted  the  name  rubropicta  is  not  unusual  in  either  rugosa  or  macro- 
'etna.  The  Museum  series  of  rugosa^  etc.,  includes  a  large  number  of 
elected  specimens,  over  a  hundred,  and  one-quarter  as  many  of  macro- 
^ma,  so  called,  from  various  localities. on  the  West  Coast. 

199.  FisBureUa  viresoens  Sby. 

Several  examples. 

Payta;  Manta;  Panama;  Chatham  Island,  Galapagos  group. 

At  Payta  it  appears  to  be  abundant;  Manta,  two  examples,  beach; 

maaia,  one  fresh;  and  five  rather  small  specimens  from  the  Gala- 

igos. 

The  late  Thomas  Bridges  collected  a  large  number  of  the  above  and 

\e  following  at  San  Juan  del  Sur,  Nicaragua ;  also  in  Panama  Bay 

id  elsewhere  on  the  west  coast  of  Central  America. 

200.  FiBsnreUa  nigropunctata  Sby. 
=  F.  virescene  Sby.,  variety. 

One  specimen. 

Panama. 

Mr.  Pilsbry  in  his  "  Manual "  makes  nigropunctata  a  variety  of  vires- 

M,  a  conclusion  that  is  unavoidable  after  a  careful  examination  of  a 

rge  series.    The  same  author  intimates  other  differences  than  color, 

It  tbese  are  not  obvious;  the  ample  series  before  me  show  that  the 

lor  spots  are  all  there  is  upon  which  a  varietal  distinction  can  rest. 

201.  FissureUa  peruviana  Lam. 
=  F,  occidena  Gld. 

Seventeen  specimens,  in  various  conditions. 
Pacasmayo. 

202.  Fissurella  maxima  Sby. 

A  single  large,  heavy  example,  nearly  4  inches  J 
Uanta.  /\ 
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203.  FiBsorella  piota  GmeL 

A  single  specimen,  lianlly  typical. 
Manta. 

204.  Lucapinella  insequalis  (Sby.),  Pilabry. 

=  Glyphis  incequalis  Sby. 

One  specimen. 

Manta. 

Mr.  Pilsbry  has  recently  separated  several  sijecies  heretofore  as- 
signed to  Olyphis  and  other  genera,  and  broaght  them  together  under 
the  above  name  of  LucapinMa ;  having  detected  a  difference  in  the 
character  of  the  dentition,  which  varies  from  that  of  the  forms  and 
groups  with  which  they  had  been  previously  associated. 

205.  LucapineUa  alta  (C.  B.  Ad.),  Pilsbry. 
Glyphis  alta  C.  B.  Ad. 

Five  specimens. 

Paytaj  described  from  Panama  by  the  author,  where  he  collected 
numerous  examples. 

206.  LucapineUa  callomarginata  Cpr. 
=  Clypidella  callomarginata  Cpr. 

One  example  (Mus.  No.  48509). 

Payta. 

The  specimen  collected  by  Dr.  Jones  is  perfect  in  every  respect 
The  orifice  has  more  of  the  keyhole  shape  than  any  of  the  others  io 
the  National  collection.  A  comparison  of  the  Museum  series  shows 
considerable  variation  in  this  character.  Carpenter  illustrated  this  in 
his  "  Report  to  the  British  Association,"  1856,  plate  7,  by  numeroos 
figures,  and  we  may  reasonably  expect  to  find  mutations  in  the  form  of 
the  orifice  in  this  as  well  as  in  the  Fissurellas  proper. 

A  beach-worn  example  of  what  is  probably  the  above  species,  was 
obtained  years  ago  (1837-'40)  by  the  United  States  exploring  expedi- 
tion, under  command  of  Wilkes,  at  Valparaiso  (Mus.  No.  19135). 

The  Jones  and  Exploring  expedition  specimens  extend  the  distri- 
bution further  to  the  south  than  heretofore  reported  by  about  1,700 
miles,  Mr.  Hemphill's  Lower  California  examples  from  Sau  Ignado 
Lagoon,  being  the  southernmost  to  this  date.  The  largest  specimens 
in  the  Museum  are  Postpliocene  fossils  from  San  Diego,  collected  by 
Hemphill,  the  principal  specimen  measuring  over  25  millimetres  id 
length. 

207.  Chiton  (Corephlum)  epinifeniB  Trembly. 

=  C,  tuherculiferu9  Sby. 

=  C.  echinatus  Barnes. 

-f  C.  aculeaiu8  Barnes,  Auct. 

Payta. 
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208.  Chiton  (Lepidopleunu)  janeirenflis  Gray. 

One  anterior  plate. 
Payta. 

The  above  determination  rests  upon  a  single  plate  (anterior)  in  good 
condition. 


Of  the  211  species  contained  in  the  above  list,*  90  are  carried  farther 
soath  than  heretofore  reported,  by  64  miles,  the  least,  to  3,195,  the 
greatest  extension  in  range ;  also  one  species  detected  not  before  col- 
lected or  reported,  and  one  new  species  and  genus  added  to  the  fauna 
of  the  coast. 

The  increase  in  southerly  range  of  these  90  is  as  follows : 

Under  100  miles 1 

Between     100  and     200  milea 24 

Between     200  and     300  miles 4 

Between     300  and     400  miles 5 

Between     50O  and     600  miles 1...  11 

Between     700  and     800  miles 2 

Between     800  and     900  miles 32 

Between     900  and  1,000  miles 1 

Between  1, 400  and  1,500  miles 3 

Between  1, 700  and  1,800  miles 5 

2, 520  miles 1 

3, 195  miles 1 


ADDITIONS  AND  CORRECTIONS. 

Following  62,  on  page  315,  add — 

62a.  Conua  nnx,  Brod. 

One  example  from  beach.    Chatham  Island,  Galapagos. 

63a.  Conua  princeps  Linn. 

One  beach  shell  of  the  fine-lined  variety. 
Payta. 

Following  126,  on  page  321,  add — 

126a.  Concholepas  PeruTlanus  Ltm. 

One  specimen. 

The  National  Collection   also  contains  examples  from  Callao  and 
Valparaiso. 

On  page  317,  number  85,  read — 

This  form  does  not=fu8iformi8  Blve.,  not  Bloc,  as  printed. 


•  Including  these  additional  species  given  below. 
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DESCRIPTIONS  OF  NEW  GENERA,  SPECIES,  AND   SUBSPECIES  OF 
BIRDS  FROM  COSTA  RICA. 

BY 

George  K.  Cherrie, 

Taxidermist  and  Ornithologist  of  the  Costa  Rica  National  Museum. 

Throagh  the  kindness  of  the  aathorities  of  the  Smithsonian  Institu- 
tion I  have  been  permitted  to  compare  the  specimens  contained  in  a 
small  collection  of  birds  brought  with  me  from  Costa  Bica  with  the 
more  extensive  series  belonging  to  the  U.  S.  National  Museum,  every 
facility  for  the  work  being  given  me,  together  with  assistance  by  the 
curator  of  the  Department  of  Birds,  as  well  as  by  Dr.  Leonard  Stejneger, 
especially  in  the  matters  of  nomenclature  and  synonymy. 

Notes  on  additional  species  are  deferred  until  I  can  return  to  Costa 
Rica  and  have  access  to  the  large  collection  belonging  to  the  Museo 
Nacional  at  San  Jos6. 

In  the  following  descriptions  I  have  employed  Mr.  Bidgway's  nomen- 
clature in  the  naming  of  colors. 

lK>phot]iccu8  squamicristatuB  minor,  subsp.  nov. 

Mr.  Bidgway  having  directed  my  attention  to  the  decided  difference 
in  color  between  the  Costa  Bican  birds  and  true  %quam\or%%iatu%^  from 
Colombia,  I  have  made  a  careful  examination  of  the  birds  from  the 
two  localities  and  deem  the  differences  such  as  to  warrant  the  sepa- 
ration of  the  Costa  Bica  bird  as  a  good  geographical  race,  which  I 
have  named  miwyr  from  its  smaller  size.  From  the  true  squamicristatus 
it  is  readily  distinguished  by  the  slightly  brighter  olive-green  above, 
by  the  decidedly  more  yellowish  or  yellowish-green  color  below  and  its 
extension  farther  onto  the  breast,  the  under  wing  coverts  being  a  little 
deeper  yellowish,  and  lastly,  in  smaller  size,  the  wing  measuring  1.90- 
1.96,  instead  of  2.05-2.16,  and  the  tail  1.68-1.72,  instead  of  1.82-2. 
(Ty|)e  No.  35305  5 ,  U.  S.  National  Museum,  Grecia,  Costa  Bica,  De- 
cember 1,  18C45  F.  Carmiol.) 

Lophctriccus  zeledoni,  sp.  nov. 

Another  bird  from  Costa  Bica  in  the  U.  S.  National  Museum  collec- 
tion deserves  attention,  differing  as  it  does  from  both  squarnicristatus 
and  squamicrktatus  minor  in  being  bright  olive-green  above,  with  a 
brownish  shading  on  the  hind  neck.  On  the  head  the  crest  feathers 
are  not  nearly  so  well  developed,  the  color  at  their  base  being  not  nearly 

ProceediDgs  National  Museum,  Vol.  XIV —No.  855. 
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80  deep  a  black,  while  the  rafoas  tips  and  edges  are  broader;  the  wings 
and  tail  are  dusky,  the  Litter  edged  with  the  color  of  the  back  and  the 
former  with  olive-yellow,  brightest  and  lightest  on  the  inner  second- 
aries ;  lesser  wing  coverts  like  the  back,  middle  coverts  lighter  like  the 
edging  to  the  remiges,  greater  coverts  with  similar  edges  bat  haviug 
an  orange  shade.  Below,  chin  and*throat  grayish  white;  breast,  sides, 
and  flanks  greenish-yellow ;  abdomen  and  ander  wing  coverts  yellow 
(nearly  the  primrose  of  Eidgway's  '*  Nomenclature''.)  Striations  on  the 
under  parts  are  obsolete.  The  size  is  considerably  smaller ;  wing,  l.TO; 
tail,  1.50. 

To  this  apparently  new  bird  I  have  given  the  name  Lopkotriccus 
zeledonij  taking  pleasure  in  this  opportunity  to  show  some  appreciation 
to  Sr.  Don  Jos6  C.  Zeledon  for  many  favors,  personal  and  otherwise. 

The  type  of  the  new  form  is  No.  47492,  Collection  U.  S.  National 
Museum,  Dota,  Costa  Bica,  October  4, 1867;  F.  Carmiol. 

PachyrhamphuB  ornatus»  sp.  nov. 

Adult  female  (type  No.  42951,  collection  U.  S.  National  Museom, 
Barranca,  Costa  Bica,  February  26,  186G;  J.  Carmiol);  above  olive- 
green,  wings  and  tail  dusky-blackish,  rectrices  broadly  tipped  with 
cinnamomeous,  primaries  and  secondaries  edged  with  the  same  color, 
the  inner  secondaries  broadly  so;  wing  coverts  tipped  with  tawny- 
cinnamon,  greater  and  middle  series  broadly  so.  Crown  and  neck 
rufous-chestnut;  supraloral  stripe  extending  to  just  above  the  eye  ami 
including  the  nasal  plumes  on  the  forehead,  white;  lores  blackish.  A 
supra-auricular  stripe  extending  from  above  the  eye  and  crossing  the 
occiput,  black.  Below,  chin  whitish,  throat  and  breast  greenish  olive- 
yellow,  abdomen  and  crissum  canary-yellow  ;  axillaries  under  wing  cov- 
erts and  inner  edges  of  quills  pale  yellowish.  Maxilla  dusky  blackish; 
mandible  dusky  plumbeous;  feet  and  legs  dusky. 

Length  of  wing,  2.86 ;  tail,  2.53 ;  exposed  culmen,  0,54 ;  nostril  to  tip 
of  bill,  0.42;  gonya,  0.34;  tarsus,  0.74. 

Habitat  :  Costa  Bica. 

Deconychura,  gen.  nov. 

Like  Sittasomus  and  Olyphorhynchns  in  the  great  extension  of  the 
stiffened  stems  of  the  rectrices  beyond  the  webs  of  the  feathers,  but 
having  ten  rectrices  instead  of  twelvo.  The  bill  is  very  like  that  of 
Sittasomus^  slightly  compressed  for  the  terminal  half  and  slightly 
depressed  and  widened  for  the  basal  half;  gonys  just  appreciably 
ascending;  bill  a  little  longer  in  proportion,  being  as  long  as  the 
head.  The  pattern  of  coloration  is  much  as  in  Glyphorhynchus,  being 
uniform  above,  the  throat  lighter  colored  and  the  breast  spotted,  bat 
the  pattern  on  the  wing  is  very  different  from  either  the  latter  or  Sittn- 
somusj  both  of  which  have  the  secondaries  and  inner  primaries  marfced 
with  a  conspicuous  light  patch  on  the  inner  webs,  followed  by  a  darker 
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area,  the  tips  like  the  oat«r  webs.  lu  Deconyehura  the  inner  webs  of 
the  remiges  are  paler,  but  there  is  no  lighter  patch.  The  generic  name 
here  chosen  refers  to  the  peculiarities  of  the  tail,  with  ten  rectrices 
having  the  stiffened  steins  extended  beyond  the  webs  and  bent  down, 
being  derived  from  Sexa  ten,  oyv5  claw,  and  ovpa  tail. 

Deconyehura  typica,  sp.  dov. 

Adult  female  (type  No.  119943,*  collection  U.  S.  National  Maseura, 
Pozo  Azul,  Costa  Rica,  September  7,  1889;  J.  C.  Zeledon);  above  light 
bister  with  umber-brown  shading;  feathers  of  the  crown  with  blackish 
edgings  and  narrow  faint  buffy  shaft  streaks,  these  shaft  streaks  also 
seen  on  the  hind  neck.  Wings,  tail,  and  upper  tail  coverts  between  a 
chocolate  and  chestnut  brown;  wing  coverts  like  the  back;  remiges 
shaded  on  the  edges  with  the  color  of  the  back.  Lores,  superciliary 
stripe  and  sides  of  head  soiled  buffy  or  pale  clay  color,  with  dusky 
blackish  or  brownish  shading.  Ohin  and  throat  pale  clay  color;  remain- 
ing lower  parts  light  olive-brown  with  umber  shading;  feathers  of  the 
breast  with  blackish  edges  and  central  guttate  spots  of  pale  clay  color, 
the  spots  growing  fainter  posteriorly  until  on  the  crissum  they  are  only 
represented  by  faint  shaft  streaks.  Under  wing  coverts  ochraceous, 
inner  edges  of  quills  vinaceous  cinnamon  with  an  ochraceous  shade. 
^* Feet,  legs,  and  lower  mandible  plumbeous;  upper  mandible  black; 
iris  dark  brown  "  (Zoledon,  MS.). 

Wing  rather  long,  third  and  fourth  quills  longest,  first  equal  to 
eighth,  second  longer  than  fifth. 

Length,  7  00;  wing,  3.56;  tail,  3.96;  culmen,  0.92;  nostril  to  tip  of 
bill,  0.58;  gonys,  0.52;  tarsi,  0.80. 

Habitat  :  Costa  Bica  and  Panama. 

There  is  another  specimen  in  the  U.  S.  National  Museum  from  Panama 
(Aspinwall)  in  immature  plumage  and  with  the  bill  broken  off  at  the 
nostrils. 

Prexnnoplez,  gen.  nov.  (type,  Margarornis  hrunnescem  Lawr.). 

1  have  before  me  four  of  the  six  recognized  species  of  the  genus  Mar- 
garornis  ;  namely, «giiam(;«ra,  stellata^  rubiginosa^  and  brunnescens.  The 
latter  presents  peculiarities  in  the  pattern  of  coloration  and  structure 
that  have  led  me  to  place  it  in  a  new  genus,  Frepinoplexy\  which  I  would 
characterize  as  similar  to  Margarornis,  but  wing  short  and  rounded,  and 
much  more  concave,  while  the  second  primary  is  shorter  than  the  sixth, 
not  longer;  quills  only  faintly  edged  with  lighter  on  the  inner  webs  and 
no  patch  at  the  base  of  the  feathers,  extending  to  the  shaft  on  the  inner 
webs  of  a  pale  fulvous  color.  This  light-colored  area  in  sqxuimigera^ 
9tellata^  and  rubiginosUj  commences  on  the  third  primary  and  extends 
across  the  secondaries,  increasing  in  length  along  the  web  on  each  sue- 


*  No.  33*20,  collection  Museo  Nacional  <le  Costa  Rica. 
t  TlfiEuvov  ---  truDk  of  tree  and  Ttrfrf66ai=^  strike. 
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ceeding  feather.  From  descriptions  I  find  the  light  patch  at  the  base 
of  the  quills  is  present  in  perlata  and  guttata.  In  the  new  geuus  the 
nostrils  open  in  a  narrow  slit  at  the  posterior  part  of  the  nasal  fossse, 
while  in  the  species  of  Margaromis  before  me  the  nasal  opening  is  at 
the  forward  end  of  the  nasal  fossae. 

Vireo  BuperciliariB,  sp.  nov.  (Ridgway  MS). 

(Tyi)e  No.  91825,  U.  8.  National  Museum,  Birris,  Costa  Rica,  1882, 
J.  Cooper :)  Similar  to  V.  carmioU,  but  darker  olive-green  above ;  below, 
paler,  more  inclined  to  sulphur-yellow  with  less  olive  shading  on  the 
breast  and  sides,  while  the  under  tail  coverts  are  almost  primrose-yel- 
low ;  the  lores  are  black,  the  cheeks  and  ear  coverts  olive-brownish,  the 
latter  fading  gradually  into  the  olive-greenish  of  the  back.  The  white 
spot  below  the  eye,  including  the  white  of  the  lower  eyelid  (central  part 
only,  not  the  entire  eyelid),  seems  to  be  better  defined.  In  addition  to 
the  differences  noted  above  it  is  considerably  larger,  measuring:  wing, 
2.68;  tail,  2.30;  exposed  cul men,  0.43;  nostril  to  tip  of  bill,  0.30 ;  while 
true  carmioU  measures,  wing,  2.47-2.50;  tail,  2.14-2.20;  exposed  col- 
men,  0.38-0.41 ;  nostril  to  tip  of  bill,  0.25-0.28. 

The  present  bird  comes  from  the  southwest  coast  region,  while  the 
two  examples  of  F.  carmioli  examined  came  from  the  high  interior  of  the 
country.  Nothing  is  known  of  the  habits  of  either  of  the  birds.  That 
the  bird  in  band  is  separable  from  typical  carmioK  can  not  be  doubted, 
yet  the  relationship  must  be  very  close  while  a  good  series  of  specimens 
might  show  them  to  be  inseparable  as  species.  In  the  mean  time  it 
seems  to  me  Vireo  carmioli  superciliaris  would  better  indicate  the  rela- 
tionship of  the  two  birds. 

BasileuteruB  delattrii 

I  have  eighteen  Costa  Bica  specimens  and  five  others  firom  Guate- 
mala, Yeragua,  Panama,  and  Bogota,  that  compared  with  Mr.  Sharp's 
description  of  the  type  of  mesochrysus  (Cat.  B.  Brit.  Mus.  x,  pp.  39ft-397) 
seem  in  a  slight  way  to  differ  from  that  type.  Mr.  Sharpe  writes :  "A 
line  of  black  across  the  forehead  extending  to  the  eye ;  upper  and  under 
edge  of  the  eyelid  white;  lores  and  anterior  and  posterior  edge  of  the 
eyelid,  extending  a  little  behind  the  eye,  black;  ear  coverts,  chestnut; 
behind  the  ear-coverts  a. white  spot  mixed  with  chestnut."  In  each  of 
the  eighteen  Costa  Bican  examples  and  the  ones  from  Bogota  and  Yer- 
agua this  black  line  ''across  the  forehead"  is  present,  sometimes,  how- 
ever, only  faintly  (separated  from  the  black  lores  by  the  white  super- 
ciliary stripe  that  extends  from  the  nostrils  to  the  nape),  averaging 
one-tenth  of  an  inch  wide,  in  no  instance  "extending  to  the  eye."  In 
the  Guatemalan  example  it  is  entirely  wanting,  while  in  the  two  from 
Panama  there  are  only  a  few  dusky  feathers  at  the  extreme  forehead. 
Costa  Bica  specimens,  the  ones  from  Guatemala,  Bogota,  and  Yeragaa, 
and  the  two  from  Panama,  all  have  the  "under  edge  of  the  eyelid 
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white,"  this  sometimes  extending  below  the  eye  in  an  ashy  whitish  line 
to  the  forepart  of  the  cheek;  in  some  it  is  almost  obsolete;  in  none  of 
the  specimens  before  me  is  there  white  on  the  << upper"  eyelid.  The 
black  of  the  lores  extends  around,  above,  and  behind  the  eye.  None  of 
the  Costa  Rican  nor  the  Gaatemalan  examples  show  more  than  a  trace 
of  the  "white  spot  mixed  with  chestnut  behind  the  ear-coverts." 

Costa  Bica  specimens  have  a  dark  rich  chestnut  crown  and  ear-cov- 
erts, the  feathers  of  the  crown  usually  tipped,  especially  posteriorly, 
with  grayish  olive;  from  the  nape  this  latter  color  passes  gradually 
into  the  rather  dark  olive-green  of  the  back.  The  white  spot  back  of 
the  ear-coverts  is  in  most  cases  only  faintly  indicated. 

The  specimens  from  Yeragua,  Bogota,  and  Panama  have  the  head 
and  ear-coverts  rufous-chestnut;  the  grayish  olive  of  the  nape  passes 
rather  abruptly  into  the  olive  green  (brighter  than  in  Costa  Rica  exam- 
ples) of  the  back,  and  there  is  a  white  spot  back  of  the  ear-coverts,  this 
white  siK)t  consisting  of  the  feathers  on  the  posterior  edge  of  the  auric- 
ular orifice,  which  are  blackish  at  the  base,  but  with  white  tips;  the 
chin,  forecheek,  and  iufraocular  line  are  more  whitish  than  in  Costa 
Kica  specimens. 

The  Guatemala  bird  is  distinguished  from  all  the  other  examples  by 
the  more  extended  rufous-chestnut  crown  (in  color  like  Yeragua  and 
Pauama  birds),  including  the  occiput,  and  the  entire  lack  of  a  grayish- 
oUve  collar  on  the  hind  neck.  The  iufraocular  whitish  stripe  extends 
below  the  ear-coverts. 

Yiewing  the  material  before  me,  and  noting  the  comparisons  I  have 
JQSt  made,  it  is  evident  that  either  the  Guatemala  or  Costa  Rica  bird 
should  be  separated  under  a  new  name.  It  might  be  supposed  that 
there  would  be  little  question  but  that  the  Costa  Rican  was  the  one  to 
be  separated,  but  after  a  careful  examination  of  the  literature  on  the 
sabject  I  am  convinced  that  the  Costa  Rica  bird  is  Baaileuterua  delattrii 
Bp.,  not  mesochrysua  Scl.,  and  that  it  is  the  Guatemalan  bird  that  ought 
to  be  named. 

Bonaparte  in  his  original  description  of  delattrii  distinctly  says  (Notes 
Orn.,p.62)  "espece  nouvelle  de  Nicaragua.^  Why  Messrs.  Salvin  and 
Godman  doubt  Delattre's  specimen  having  come  from  Nicaragua  (Biol. 
C.  A.,  Aves,  I,  p.  176)  I  do  not  know.  Certain  it  is,  Bonaparte's  de- 
scription* applies  much  better  to  the  Costa  Rica  bird  than  to  the  one 
from  Gaatemala,  in  which  latter  bird  the  chestnut  of  the  head  is  not 
confined  to  the  pileum,  but  embraces  ^^pileo  cum  micha^  as  in  rufifrons; 
besides,  there  is  indication  of  a  median  stripe  in  the  crown,  which  is  not 
to  be  found  in  Costa  Rica  examples. 

*"Traete  viridis  subtas  omnino  flavus,  genisque  castaneis ;  superciliis  albis.'' 

'*  Dans  le  rufifron»  la  conlenr  est  moins  brillante  **  cinereo  virens  "  et  le  roux  de  la  tete 

e«t  plus  etenda  **pileo  cum  nucha  costaneia,*'    De  plus  au  voit  sur  le  tete  "  Htura  Ion- 

gitndinali  verticis  albida." 
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BaaileuteruB  salvlni,  8p.  no  v. 

I  shall  call  the  Ouatemala  bird  Basileiiterus  mlvini^  and  select  as  type 
No.  30700,  U.  S.  National  Museum,  from  Goban,  Vera  Paz,  November 
15,  1859  (received  from  O.  Salviu).  This  is  the  bird  described  by  Pro- 
fessor  Baird  as  B.  delattrii  in  his  '*  Review  of  American  Birds,"  j).  249, 
aud  1  can  not  do  better  than  reproduce  his  description:  " Similar lo 
rufifrons  in  color  of  head,  the  oli  ve-greeu  of  the  back  brighter,  this  color 
invading  aud  replacing  the  ashy  of  the  nape  and  sides  of  the  neck;  the 
iufraocular  white  baud,  less  distinct  behind,  but  apparently  exteuding 
behind  the  eyes.  Whole  under  parts  greenish  yellow,  a  little  i^aler  on 
middle  of  belly;  flanks  olive-green ;  the  sides  behind  and  crissum  tioged 
with  fulvous.  Wings  much  rounded,  about  equal  to  the  lateral  tail- 
feathers;  first  quill  shorter  or  not  longer  than  the  secondaries,  as  is  the 
case  in  rujifronnP 

With  the  above  arrangement  the  geographical  distribution  of  the 
species  would  be  about  as  follows :  Rufifrons  is  confined  to  Mexico, 
salvUd  to  Guatemala,  delattrii  to  Nicaragua  aud  Costa  Kica,  while  meso- 
chrysns  occupies  the  territory  south  into  Colombia. 

The  two  latter  are  closely  related  and  it  seems  questionable  if  tLe 
two  forms  do  not  intergrade.  The  chief  difference  appears  to  be  in  a 
darker  head  and  a  darker  olive-green  of  the  upper  parts  in  general  of 
the  Costa  Eica  bird,  the  white  spot  behind  the  ear-coverts  is,  I  believe, 
an  untrustworthy  character,  and  the  grayish  nuchal  band  is  hardly  more 
so.  Accordingly,  I  would  reduce  mesochrysus  to  subspecific  rank,  mak- 
ing it  Basileuterus  delattrii  meHOchrysus  (Sclater). 

Grallaria  lizanoi,  sp.  nov. 

Similar  to  O.perspicillata,  but  ashy  above,  with  olivfe  shading  on  the 
back,  the  back  markings  confined  to  very  narrow  (almost  obsolete)  ful- 
vous shaft-streaks.  Below,  the  black  stripes  on  breast  and  sides  are 
much  broader.    The  black  rictal  stripe  isclearer  and  better  defiued. 

Adult  uale  (type  No.  119951,*  U.  S.  National  Museum,  Trojas,  Costa 
Kica,  January  1880,  Auastasio  Alfaro) :  Above,  ashy  or  slate-gray,  tbe 
back  shaded  with  olive;  interscapulars  with  faint  fulvous  shaft-streaks; 
wings  aud  tail  sepia-brown ;  primaries  broadly  edged  (including  almost 
the  entire  web)  with  ochraceous;  median  and  lesser  wing-coverts  aud 
scapulars  olive  brownish  tipped  with  buffy  ;  greater  coverts  vaudyke- 
brown  tipped  with  burnt-sienna ;  t  primary  coverts  clove-brown.  Below 
white,  the  breast  and  sides  more  or  less  buffy ;  broad  black  stripes  on 
the  breast,  extending  to  the  flanks  but  growing  less  distinct  posteriorly. 
Flanks  and  sides  have  an  olivaceous  shading.  Under  surface  of  the 
wing  ochraceous.  ^^  Bill  black ;  base  of  lower  mandible  white ;  legs  aud 
feet  very  light  plumbeous."    (Zeledon  MS.) 

*No.  6*28,  Coll.  Museo  Nacioual  de  Costa  Rica. 

t  Thi8  18  probably  a  character  of  tho  yoiiQg  or  seasonal,  as  a  May  example  has  tbe 
greater  coverts  like  tbe  uicdian  and  lesser  ones.  r-^  \ 
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ChraUaria  lizanoi  is  an  inhabitant  of  the  Pacific  coast  side  of  the  Oor- 
dillera,  while  dives  and  intermedia  seem  confined  to  the  Atlantic  side, 
the  former  ranging  north  into  Nicaragua,  while  the  latter  is,  I  believe, 
a  bird  confined  more  to  the  southeastern  *'  tierra  caliente  "  of  Costa 
Sica,  possibly  extending  to  Panama. 

I  take  pleasure  in  naming  this  beautiful  species  of  ant  thrush  after 
the  Hon.  Don  Joaquin  Lizano,  minister  of  state  of  the  Republic  of  Costa 
Rica,  to  whom  so  much  is  due  for  the  material  advancement  and  intel- 
ligent progress  of  various  institutions  of  the  country,  including  espe- 
cially the  Museo  Nacional. 

Pachyrhamphus  cinerelventris  and  allied  forms. 

Young  males  are  similar  to  the  females ;  in  some  specimens,  just  assum- 
ing the  adult  phase,  a  part  of  the  rectrices  have  white  tips  and  part 
have  cinnamomeous  tips^  the  same  peculiarity  is  seen  in  the  primaries 
and  secondaries. 

Adult  male  birds  from  Costa  Bica.differ  from  <<  Bahia"  birds,  labeled 
polychropteray  not  only  in  the  smaller  size,  but  in  having  the  under  wing- 
coverts  and  axillaries  plain  slate-gray,  like  the  breast.  The  ^^  Bahia  " 
birds  have  the  axillaries  and  under  wing  coverts  more  or  less  mottled 
with  white,  and  the  bend  of  the  wing  whiter. 

There  are  two  other  birds,  male  and  female,  in  the  U.  S.  National 
Museum  collection,  from  Greytown,  Nicaragua,  that  while  closely  allied 
to  both  cinereiventris  and  polychroptera,  have  peculiarities  sufficient,  in 
my  judgment,  to  separate  them  from  either,  as  well  as  they  (the  two 
latter)  are  separated  one  from  another.  In  fact,  I  believe  sufficient  ma- 
terial would  show  the  three  to  be  races  of  but  a  single  species. 

The  male,  like  that  of  cinereiventris  and  polychroptera  has  the  back 
black;  head  shining  steel-bluish  black;  rump  grayish;  under  parts 
slate-gray.  But  the  bill  is  decidedly  larger  •  than  either  of  its  allies,  the 
wing  and  tail  are  equal  to  those  of  cinereiventris  and  smaller  than  in 
polychroptera.  The  female  has  the  back  and  head  more  olive-greenish 
and  the  lower  parts  paler  than  females  of  cinereiventris^  which  latter 
species  has  also  the  back  more  or  less  tinged  with  brownish. 

For  this  Nicaragua  bird,  in  case  future  material  may  prove  more  con- 
clusively its  distinctness,  I  would  propose  the  name  Paxihyrhamphus 
similis. 

Arremon  aurantiirostrlB. 

Examining  a  series  of  these  birds  from  the  Atlantic  and  Pacific  sides 
of  the  Cordillera,  the  birds  from  the  Pacific  side  represented  by  speci- 
mens from  Panama  north  through  Yeragua  into  Costa  Rica,  those  from 
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the  Atlantic  side  by  examples  from  Colon  ( Aspinwall),  Costa  Rica,  Nica- 
ragna,  Honduras,  and  Guatemala,  there  are  seen  certain  differences 
that  appear  to  be  constant  and  which  do  not  seem  to  be  due  to  age, 
season,  or  sex. 

A  male  (true  aurantiirostriSj  I  believe)  from  Pozo  Azul,  Costa  Bica 
(Pacific  side),  (No.  1178,  Mnseo  Nacional  de  Costa  Eica,  January,  1887, 
J.  C.  Zeledon)  may  be  described  as  follows :  Above,  olive-green ;  head, 
black,  with  a  median  vertical  cinereous  stripe;  superciliary  stripe, ashy 
white,  whiter  anteriorly  and  more  ashy  posteriorly;  wings  and  tail, 
dusky  brownish  edged  with  olive,  that  on  the  tail  much  the  darker; 
bend  of  wing,  lemon-yellow.  Below,  sides  of  face  and  chin,  black ;  throat, 
white;  pectoral  band,  black;  sides  and  flanki^,  slate-gray,  tinged  with 
olive  on  the  flanks;  center  of  belly,  white;  under  tail  coverts,  brown- 
ish-gray. October  and  December  birds  from  the  same  locality  show 
little  variation ;  but  a  bird  taken  in  May,  188-4,  a  female  (No.  101838, 
U.  S.  National  Museum,  Pozo  Azul,  Costa  Rica,  J.  C.  Zeledon),  has  the 
stripe  on  the  head  darker  grayish.  The  olive-green  is  perhaps  a  shade 
brighter,  while  in  the  center  of  the  back  are  a  few  brownish  feathers 
(the  same  color^nearly  a  chestnut— as  on  the  bird  described  by  Cassia 
as  rufodorsalis^  No.  39041,  U.  8.  National  Museum).  The  black  pectoral 
baud  is  not  so  well  defined,  the  sides  and  flanks  are  washed  more  with 
grayish  olive,  the  abdomen  is  buffy,  the  under  tail-coverts  brownish 
(sepia).  Another  example  from  Panama  has  the  under  tail-coverts  a 
wood-brown. 

A  male  from  Choctum,  Vera  Paz  (Guatemala)  (No.  20421,  U.  S.  Na- 
tional Museum,  Vera  Paz,  January,  1860,  O.  Salviu),  may  be  described 
as  follows :  Above,  dark  olive-green,  a  brownish  shading  on  the  upper 
tail  coverts;  head,  black,  median  vertical  stripe,gray;  superciliary  striiJe, 
white;  wings  and  tail,  dusky  brownish  or  blackish,  edged  with  brownish 
olive-green.  On  thetail  the  edging  is  only  visible  at  the  base,  where  it 
is  very  dark ;  bend  of  wing,  light  orange-yellow ;  below,  sides  of  face  and 
chin,  black;  throat,  white;  broad  black  pectoral  band;  center  of  breast, 
white,  shading  into  bufiy  white  on  the  abdomen ;  sides  and  flanks  olive- 
brown,  with  faint  shadings  of  olive-green;  under  tail-coverts  clove- 
brown.  Two  specimens  from  Talamanca,  Costa  Rica,  male  and  female, 
taken  in  April,  have  the  sides  and  flanks  more  decidedly  washed  with 
olive-green,  the  under  tail-coverts  a  trifle  lighter  (sepia-brown),  while 
the  bend  of  the  wing  is  a  bright  orange  yellow.  Another  Costa  Rica 
specimen  (No.  1175,  Museo  Nacional  de  Costa  Eica)  is  probably  melan- 
istic.  Above  it  is  dark  brownish  olive  green ;  wings,  tail,  and  tail-coverts 
dark  brownish  (clove-brown),  tail  and  coverts  darkest,  with  scarcely  a 
shade  of  olive  edging  except  on  the  wing-coverts;  bend  of  the  wing  is 
rather  bright  orange-yellow;  below  the  center  of  the  breast  is  white, 
and  only  a  shade  of  buffy  on  the  abdomen;  sides  and  flanks,  browDish 
olive;  under  tailcoverts,  sepia-brown.  An  example  from  Los  Sabalos, 
Nicaragua,  a  female,  taken  in  April,  has  the  back  a  little  brighter  olire. 
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the  bend  of  the  wing  is  not  so  decidedly  orange,  and  below  the  sides 
and  flanks  are  grayish  brown  with  a  faint  shade  of  olive.  Another 
Nicaragaan  bird  has  the*  snperciliaries  almost  as  grayish  as  Pacific 
Coast  birds  and  the  back  almost  as  bright.  A  specimen  from  Aspin- 
wallhas  the  superciliaries  grayish  posteriorly;  the  back  as  bright  as 
Panama  examples,  but  the  sides  and  flanks  are  more  brownish  gray. 

Thus  while  it  will  be  seen  that  the  Atlantic  and  Pacific  forms  can 
hardly  be  separated  by  hard  and  fast  lines,  yet  the  Atlantic  form  seems 
always  separable,  having  white  superciliaries,  a  darker  back,  a  darker 
yellow  bend*  to  the  wing  (orange,  not  lemon),  the  sides,  flanks,  and 
under  tail-coverts  more  brownish  and  less  grayish.  While  some  of 
these  characters  may  fail,  all  will  scarcely  fail  in  the  same  bird ;  au<l  the 
darkest  or  typical  birds  from  the  Atlantic  side  differ  so  decidedly  from 
typical  examples  of  the  Pacific  form  that  I  am  loath  to  class  them  as 
ooe  bird.  Accordingly  in  case  a.larger  series  of  specimens  may  prove 
the  differences  constant  as  they  seem,  I  would  suggest  the  name 
Arremon  aurantiirostris  saturatus  for  the  dark-colored  bird  found  on 
the  Atlantic  side. 

Myrmeciza  Intexmedia,  sp.  nov. 

An  examination  of  the  allied  forois  of  Myrmeciza^  including  my  re- 
cently described  occidentalis  (Auk.,  vii,  April,  1891),  has  led  me  to 
conclude  that  Costa  Kica  has  yet  another  form  Mied  to  immaculata^ 
the  habitat  of  which  extends  from  the  southeastern  coast  region  of 
Costa  Rica  (Talamanca)  to  Panama.  For  this  apparently  new  form  I 
have  chosen  the  name  intermedia. 

Adult  male  (Type,  No.  64715,  U.  S.  National  Museum,  Sipurio,  Tal- 
amanca, Costa  Rica,  April  8, 1873,  J.  C.  Zeledon).  Similar  to  imma^culatay 
but  having  the  under  primary-coverts  concolorwith  the  quills,  and  the 
first  primary  only  faintly,  if  at  all,  edged  with  white.  Just  a  trifle 
smaller. 

In  the  original  description  of  immaculaia  (P.  Z.  S.,  1864,  p.  357)  no 
mention  is  made  of  the  color  of  the  under  wing  coverts,  nor  of  the 
white  edging  to  the  first  primary,  only  saying  "  campterii  margine  alboP 
However,  as  examples  with  the  first  primary  distinctly  edged  with 
white  (as  well  as  the  alula)  and  the  under  primary-coverts  white, 
tipped  with  ashy,  do  not  seem  to  extend  north  of  the  Talamanca  coast 
of  Costa  Eica,  and  as  the  type  came  from  Panama,  I  take  it  as  probable 
that  it  is  this  form  (with  white  under  primary-coverts)  that  is  referred  to. 

M.  intermedia  extends  from  Panama  along  the  Atlantic  lowlands  in 
Costa  Bica  to  Nicaragua.  It  was,  of  course,  with  this  form  that  I  made 
my  comparisons  in  describing  occidentalism  the  males  of  which  differ  but 
slightly  from  those  of  intermedia^  while  the  females  are  quite  distinct. 
Unfortunately  we  have  no  authentic  females  of  immaculata. 

M.  exsul  seems  to  differ  from  the  three  more  northern  forms  in  having 
the  inner  edges  of  the  remiges  ashy  whitish,  and  in  being  much  lighter 


Digiti 


ized  by  Google 


346  NEW   BIRDS   FROM    COSTA   RICA — CHERRIE. 

colored  above  and  below,  hike  immaculata^  the  first  primary  is  dis- 
tinctly edged  with  white,  but  the  apical  white  spots  on  the  wing- 
coverts  are  mach  larger. 

M.  occidentalis  is  confined  to  the  west  coast  region  of  Costa  Rica  (and 
possibly  Veragua),  while  M.  intermedia  is  on  the  east  side  from  !(ic- 
aragua  to  Panama,  where  it  intermingles  with  immaculat^^  which  ex- 
tends as  far  north  as  Talamanca. 
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No.  XXI. -DESCRIPTIONS    OF   APODAL    FISHES    FROM    THE    TROPICAL 

PACIFIC. 

BY 
Charles  H.  Gilbert. 

Professor  of  Zoology ^  Indiana  University, 

The  interesting  assemblage  of  eels  here  reported  apon  was  obtained, 
with  one  exception,  in  1888  during  the  investigations  of  the  Albatross 
in  the  region  around  Panama  and  the  Galapagos  Islands.  Ophisoma 
macrurum  was  obtained  the  following  year  in  the  Gulf  of  California, 
and  it  is  here  included  because  of  its  close  relationship  to  some  of  the 
forms  discussed. 

Chlopais  eqnatoriallB,  sp.  nov. 

Body  extremely  slender,  little  compressed,  tapering  posteriorly  to  a 
very  narrow  tail,  which  is,  however,  not  filamentous.  Depth  about  one- 
fortieth  of  the  total  length. 

Head  long  and  slender,  somewhat  as  in  Nettaatoma,  the  lower  jaw 
shorter  than  the  upper,  the  eye  nearly  over  the  angle  of  mouth. 

Posterior  nostril  a  long  horizontal  slit  immediately  in  front  of  the 
lower  margin  of  eye.  Anterior  nostril  minute,  subtubular,  near  tip  of 
snout.     Eye  3 J  in  snout. 

Snout  verj(  soft.  A  series  of  slit-like  mucous  pores  along  margin  of 
upper  jaw,  and  a  series  of  round  pores  along  lower  jaw.  A  transverse 
series  on  occiput  connecting  the  lateral  lines.  ^ 

Gape  2|  in  head.  Maxillaries  slender,  extending  well  forwards,  abut- 
ting against  the  vomer  immediately  behind  its  head.  Both  jaws  and 
vomer  with  wide  bands  of  short  sharp  conical  teeth,  the  inner  series  in 
the  jaws  slightly  longer  than  the  others.  Band  on  shaft  of  vomer  reach- 
ing back  to  front  of  posterior  nostril. 

Branchiostegal  rays  long  and  much  bowed,  curving  around  behind 
and  above  the  opercles. 

Gill  openings  with  their  margins  much  curved,  forming  four-fifths  of 
a  circle.  Their  vertical  diameter  nearly  equals  that  of  eye,  and  is  more 
than  twice  the  length  of  the  interspace  separating  them  below.  Tongue 
apparently  undeveloped. 
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ETead  2§  in  body  (head  and  trunk) ;  the  body  3J  in  tail. 

Dorsal  beginning  behind  the  head  at  a  distance  equaling  one  foarth 
the  length  of  head. 

Color  dusky-olive,  dotted  with  coarse  brown  specks  everywhere  ex- 
cept on  under  side  of  head  and  on  fins.  A  blackish  streak  on  median 
line  of  belly.    Fins  translucent. 

This  species  has  not  the  appearance  of  a  deep-sea  eel,  though  the 
intestine  is  protruded  through  the  anus  in  the  type  specimen,  as  the 
result  of  the  release  of  pressure.  A  single  specimen  14^  inches  long, 
said  to  have  been  taken  at  Station  2792,  off  the  coast  of  Ecuador,  in 
401  fathoms. 

Zenomystaa:  gen.  nov.  (MursenesocidaB.) 

Scaleless.  Pectorals  well  developed.  Vertical  fins  large,  continuous 
around  the  tail,  the  rays  evident.  Dorsal  beginning  before  base  of 
pectorals. 

Gill  slits  vertical  and  rather  wide,  the  gill  membranes  continuous  be- 
low the  throat. 

Branchiostegals  apparently  eleven  or  twelve  in  number,  long  and 
much  curved,  continuing  around  the  posterior  and  upper  edges  of 
opercles.  Mouth  with  wide  lateral  cleft,  not  extending  far  beyond 
the  eye.  Maxillary  very  wide,  not  extended  far  forwards,  the  clasping 
processes  applied  to  shaft  of  vomer  well  behind  its  head. 

Teeth  all  conical,  slender,  and  sharp,  mostly  depressible,  those  in 
jaws  in  wide  bands.  Maxillary  with  a  deep  lengthwise  groove,  running 
the  entire  length  of  bone  and  dividing  the  band  of  teeth  into  two  por- 
tions.   Lower  jaw  much  shorter  than  the  upper. 

Posterior  nostril  a  linear  slit,  midway  between  eye  and  tip  of  snout; 
the  anterior  in  a  short  tube  just  behind  the  head  of  vomer.  Tongue, 
small,  with  the  tip  free.    Lips  undeveloped.    Lateral  line  conspicuous. 

A  deep-water  form,  with  thin  skin  and  black  coloration,  most  nearly 
related  to  Murcenesox^  but  differing  in  the  peculiar  structure  of  the  jaws 
and  in  the  dentition. 

(Type,  Xenomystax  atrariua  sp.  nov.) 

Zenomystaz  atrarlus,  sp.  nov. 

Snout  very  long  and  slender,  the  gape  wide ;  end  of  maxillary  equi- 
distant from  tip  of  mandible  and  gill  opening.  Front  of  orbit  over  the 
beginning  of  last  third  of  length  of  gape.  A  series  of  long  slit-like  mu- 
cous pores  along  margin  of  upper  jaw  ;  a  conspicuous  series  on  mandi- 
ble and  preopercle. 

Teeth  in  jaws  in  wide  bands,  mostly  depressible,  the  outer  series  of 
teeth  laterally  shortest  and  not  meeting  in  closed  mouth.  The  maxil- 
lary teeth  divided  by  a  deep  groove  running  entire  length  of  jaw, 
those  on  inner  side  of  groove  long,  close  set,  rigid,  in  a  single  series. 
Mandible  with  a  much  narrower  and  shallower  groove,  on  the  inner 
edge  of  which  is  a  single  series  of  very  small  conical  teeth,  directed 
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inwards.  Tip  of  inaudible  enlarged  to  form  a  knob  which  fits  into  a 
toothless  depression  just  behind  head  of  vomer,  the  vomer  extending 
well  beyond  the  tip  of  lower  jaw.  Teeth  on  bead  of  vomer  and  knob 
of  mandible  similar,  slightly  largeft  than  those  on  sides  of  jaw.  Ante- 
rior part  of  shaft  of  vomer  (immediately  behind  depression  for  tip  of 
mandible)  with  a  median  series  of  strong  conical  teeth,  the  largest  in 
the  month.  These  are  usually  accompanied  by  smaller  lateral  series, 
and  followed  by  a  narrow  band  of  very  small  conical  teeth  which  reach 
backwards  to  middle  of  mouth. 

Length  of  head  equal  to  that  of  trunk,  and  one-third  that  of  tail. 
Posterior  line  of  occiput  midway  between  front  of  dorsal  and  middle  of 
eye. 

Gill  openings  broadly  lunate,  the  upper  margin  continued  as  a  mem. 
branous  fold  across  base  of  pectorals.  The  vertical  length  of  the  slit 
is  one-third  of  the  snout,  and  the  two  are  separated  by  an  interspace 
two  thirds  the  length  of  the  slit. 

Pectorals  narrow,  one-half  snout. 

Color  very  dark  brown,  the  fins  black,  the  pores  of  the  lateral  line 
white. 

A  single  specimen,  I8|  inches  long,  from  Station  2792,  in  401  fathoms. 

OPHISOMA  8WAINSON. 

KEY  TO  THE  SPECIES  OF  OPHISOMA. 

a.  Vent  aubmediaD,  the  body  and  tail  about  equal  in  length.    Upper  jaw  bat  little 

projecting,  lips  thin balearicum 

ca.  Vent  anterior  in  position,  the  tail  much  longer  than  the  body. 
h.  Snoot  short  and  broadly  rounded,  but  little  projecting  beyond  tip  of  mandible. 

Tail  nearly  twice  length  of  body macrurum,  sp.  nov. 

hh.  Snont  long  and  acute,  projecting  well  beyond  tip  of  mandible, 
c.  Tail  less  than  twice  length  of  body. 

d.  Eye  large,  equaling  snout,  5  in  head mtstax 

dd.  Eye  small,  one-half  snout,  8  in  head prorigerum,  sp.  nov. 

cc.  Tail  much  more  than  twice  length  of  body nitens 

Ophifloma  balearicum?  Delaroche. 

Fonr  immature  specimens  from  the  Bay  of  Panama,  taken  at  a  depth 
of  33  fathoms  (Station  2797),  are  provisionally  referred  to  this  species. 
They  agree  perfectly  with  the  descriptions  of  0.  compressum  Poey  and 
0.  mellissii  Gunther,  and  show  in  addition  a  brownish-black  blotch 
below  the  eye  not  noted  in  descriptions  of  other  species.  From  the 
current  descriptions  of  0.  balearicum  they  differ  in  the  larger  mouth, 
the  maxillary  reaching  to  below  the  middle  of  the  eye.  It  is  probable, 
however,  that  adults  of  all  the  species  of  OpMsoma  agree  in  this  re- 
spect. Direct  comparison  of  specimens  from  the  Mediterranean  with 
those  from  the  West  Indies  and  from  the  tropical  Pacific  may  show 
them  to  be  specifically  distinct,  but  it  seems  more  advisable  for  the 
present  to  consider  balearicum  a  widely  distributed  form  agreeing  in 
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this  respect  with  its  near  ally,  Leptoeephalus  conger,     Ophisoma  anago 
may  also  be  properly  referred  to  this  species. 

The  specimen  from  Gape  St.  Lucas,  catalogued  by  Jordan  and  Gil- 
bert as  Leptoeephalus  conger  (Procs.  U.  S.  National  Museum,  1882, 
378),  has  been  reexamined  by  me  and  found  to  belong  to  this  species. 
L.  conger  is  therefore  as  yet  unknown  from  our  Pacific  coast. 

The  following  is  a  detailed  description  of  the  Pacific  specimens: 

Cleft  of  mouth  scarcely  reaching  to  below  middle  of  eye,  3J  in 
head.  Lower  jaw  shorter  than  the  upper,  but  less  so  than  in  related 
species;  the  lips  thin,  and  the  upper  not  forming  a  projectiog  proboa- 
CIS.  Posterior  nostril  a  short  linear  slit  in  front  of  the  eye;  the  ante- 
rior with  a  very  short  tube  near  tip  of  snout.  Teeth  small,  cooical, 
sharp,  uniform  in  size,  in  broad  bands  in  mandible  and  on  vomer,  ex- 
tending back  on  shaft  of  vomer  in  a  narrow,  y-shaped  patch,  which 
does  not  reach  beyond  posterior  nostril.  Maxillary  with  a  narrow  band 
or  irregular  double  series.    None  of  the  teeth  enlarged. 

Length  of  the  gill  slit  two  thirds  the  diameter  of  eye,  and  equal  to  or 
slightly  less  than  the  interspace  between  the  two  slits. 

Head  2|  to  2|  in  body,  5^  to  6  in  total;  the  vent  nearly  median. 

Dorsal  beginning  in  advance  of  gill-slit,  the  occiput  midway  be- 
tween front  of  dorsal  and  posterior  margin  of  pupil  Pectorals  rather 
long,  2}  in  head. 

Color  light  olive,  with  minute  dusky  specks.  Margins  of  vertical 
fins  narrowly  black.  H«'ad  more  or  less  silvery  on  sides  and  below, 
with  a  distinct  dusky  blotch  below  orbit.  Eye  silvery  below,  the  iris 
otherwise  dusky. 

Ophisoma  prorigenun,  sp.  nov. 

Related  to  0.  mystux  and  0.  nitensj  differing  from  the  former  in  the 
much  smaller  eye  and  from  the  latter  in  the  much  shorter  tail. 

Snout  long  and  sharp,  the  acute  soft  tip  protruding  beyond  the  man- 
dible for  over  two-thirds  the  length  of  orbit. 

Mandibles  very  broad  and  strong;  the  gape  decurved  posteriorly, 
reaching  to  vertical  from  posterior  margin  of  pupil.  A  conspicnoos 
pore  just  behind  angle  of  mouth.  Distance  from  tip  of  snout  to  angle 
of  mouth  one-third  distance  to  base  of  pectorals. 

Teeth  villiform,  in  broad  bands,  none  of  them  enlarged.  A  trans- 
verse groove  behind  head  of  vomer  to  receive  tip  of  mandible. 

Posterior  nostril  slit-like,  the  anterior  on  each  side  of  tip  of  snout 
with  a  short  distinct  thin  membranous  tube. 

Mucous  pores  small,  several  at  tip  of  snout,  and  three  in  upper  lip, 
the  posterior  one  distinct  from  the  others  and  below  front  of  pupil. 

Eye  small,  one-half  of  snout,  8^  in  head,  slightly  less  than  length  of 
gill-slit. 

Head  equal  trunk,  one  third  the  length  of  tail  without  fin ;  depth 
one- thirteenth  of  total  length. 
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Pectoral  two-sevenths  length  of  head.  Dorsal  beginning  in  advance 
of  gill-opening,  its  distance  from  tip  of  snout  slightly  less  than  half 
distance  from  snout  to  anal. 

Uniform  iight-brownish.  Fins  dusky,  jet-black  near  tip  of  tail,  where 
they  have  a  narrow  bright  white  margin.  Mouth,  gill  cavity,  and  peri- 
toneum black. 

The  type  is  a  single  specimen,  10^  inches  long,  taken  at  Station  2792, 

in  401  fathoms.    A  second  small  specimen  was  obtained  at  Station 

2799. 

OpbiAOzna  macmrum,  sp.  nov. 

Snout  comparatively  short  and  heavy,  blunt  and  broadly  rounded, 
projecting  but  little  beyond  the  lower  jaw;  lips  full. 

Teeth  in  mandible  in  a  broad  band,  those  of  outer  series  strong  and 
obvionsly  larger  than  those  of  inner  series.  Maxillary  and  vomerine 
teeth  also  in  broad  bands,  none  of  the  former  enlarged,  some  of  the 
anterior  and  middle  vomerine  teeth  corresponding  in  size  to  the  outer 
series  in  mandible.  Vomerine  patch  divided  by  a  transverse  groove 
into  which  fits  the  tip  of  the  mandible.    No  teeth  on  shafb  of  vomer. 

Posterior  nostril  an  elliptical  slit  on  level  of  upper  margin  of  pupil. 
Anterior  nostril  a  round  pore  near  tip  of  snout.  Tip  and  lower  margin 
of  snout  with  five  large  slit-like  mucous  pores  on  each  side,  the  last  one 
under  the  posterior  nostril. 

Gape  extending  slightly  beyond  pupil,  2f  in  head.  Eye  moderate, 
three  fourths  of  snout,  6  in  head,  the  diameter  of  pupil  equal  to  width 
of  interorbital  space. 

Head  1^  in  trunk  (without  head),  4  in  tail,  the  latter  therefore,  nearly 
twice  the  length  of  body.    Depth  one-fifteenth  of  total  length. 

Pectorals  one-third  of  head,  the  fold  from  upper  edge  of  gill-slit  at- 
tached to  its  base  below.  Origin  of  dorsal  slightly  behind  base  of 
pectorals,  its  distance  from  tip  of  snout  one-half  that  from  tip  of  snout 
to  front  of  anal. 

Color  dusky  above,  the  under  side  of  head  and  abdomen  white,  the 
two  areas  separated  by  a  well-defined  line.  Fins  dusky,  becoming 
black  towards  tip  of  tail,  with  a  well-marked  whitish  border.  Inside 
of  mouth,  gill-cavity,  and  peritoneum  silvery. 

A  single  specimen,  9^  inches  long,  from  the  Gulf  of  California,  Sta- 
tion 3015. 

Ilyophifl  gen.  nov.  (Ilyophidse.) 

Body  scaly.  Pectorals  developed.  Lateral  line  prominent.  Gill- 
slits  horizontal,  inferior,  well  separated.  Nostrils  lateral,  the  posterior 
immediately  in  front  of  eye,  the  anterior  with  a  short  tube,  near  tip  of 
snout. 

Maxillaries  as  in  Synapkobranchtis^  the  clamping  processes  closely 
appressed  to  the  side  of  the  vomer  behind  its  head.  Lower  jaw  strong, 
apparently  with  the  coronoid  process  well  developed.    Series  of  teeth 
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on  head  and  shaft  of  vomer  continuous.  No  lips.  Tongue  little  de- 
veloped, with  narrow,  free  margin.  Branchiostegal  rays  fifteen  in 
number  (as  determined  without  dissection),  not  shortened,  some  of 
them  curved  around  and  above  the  opercle. 

Dorsal,  anal,  and  caudal  confluent,  rather  high,  the  rays  clearly  visi- 
ble through  the  skin.  Dorsal  beginning  well  forward,  its  origin  imme- 
diately behind  the  base  of  pectorals.  Origin  of  anal  near  end  of  an- 
terior end  of  body. 

This  eel  combines  the  general  physiogaomy  of  Synaphobranchus  mi\i 
the  separate  gill-slits  and  long,  bowed  branchiostegal  rays  of  Simen- 
chelys.  It  may  be  considered  provisionally  the  type  of  a  family  dis- 
tinct from  either. 

(Type,  Ilyophis  brtinnetLS^  sp.  no  v.) 

Byophls  bninneam,  sp.  uov. 

Body  narrow,  compressed  throughout.  Snout  and  jaws  slender,  the 
gape  half  the  length  of  the  head,  and  extending  l>eyond  the  eye  for  a 
distance  less  than  the  diameter  of  the  latter.  Maxillary  teeth  small, 
bluntly  conic,  in  a  narrow  band.  Teeth  on  vomer  large,  conic,  those 
on  shaft  of  vomer  in  a  single  row,  not  continued  backwards  beyond 
middle  of  orbit.  Teeth  in  mandibles  in  a  narrow  series  similar  to  those 
in  maxillaries,  but  those  of  the  inner  series  enlarged  and  retrorse, 
though  less  than  half  the  size  of  vomerine  teeth. 

A  series  of  pores  near  margin  of  upper  and  lower  jaws.  Front  of 
pupil  over  end  of  second  third  of  length  of  jaw.  Lower  jaw  strong, 
not  flexible,  the  coronoid  process  apparently  strong  (not  dissected  oat). 

Gill-slits  narrow,  inferior,  horizontal,  crescent-shaped,  about  eqoal 
to  horizontal  diameter  of  eye;  their  lower  (anterior)  ends  separated 
by  a  distance  equal  to  their  own  length,  their  upper  (posterior)  ends 
by  1^  times  that  distance. 

Head  one-half  length  of  trunk.  Body  3^  in  total.  Pectorals  small, 
one-sixth  of  head,  the  rays  evident.  Scales  very  fine,  arranged  in 
groups  at  right  angles  to  each  other.  Lateral  line  running  high  an- 
teriorly, its  pores  white  and  conspicuous ;  the  lateral  line  ceases  before 
it  reaches  the  end  of  the  tail,  which  is  scaleless. 

Color  brown;  the  fins,  lower  side  of  head,  and  branchial  region 
darker. 

A  single  specimen,  15  inches  long,  from  Station  2808,  634  fathoms, 
(near  Chatham  Island,  Galapagos). 
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DESCRIPTION  OF  A  NEW  SPECIES  OF  CHAMELEON  FROM  KILIMA- 
NJARO, EASTERN  AFRICA. 

BY 

L.EONHARD  StEJNEGER. 

Curator  of  the  Department  of  Reptiles  and  Batrachians. 

Chamaeleo*  abbotti,  sp.  nov. 

]>iagno8i8. — Neither  gular,  nor  ventral,  nor  dorsal  crest ;  snout  end- 
ing in  two  compressed  and  serrated  scaly  appendages ;  no  trace  of  occi- 
pital dermal  lobes;  body  granular,  irregularly  intermixed  with  numer- 
ous rounded  tubercles  ;  a  parietal  crest. 

Habitat.    Eiiima-njaro,  East  Africa,  4,500  feet  altitude. 

Type.  n.  S.  National  Museum,  No.  16744.  Named  in  honor  of  its 
discoverer,  Dr.  W.  L.  Abbott,  of  Philadelphia,  Pennsylvania. 

Description  of  type  specimen. — Casque  broad  and  rather  flattened,  only 
moderately  elevated  behind ;  a  distinct,  though  low,  parietal  crest  not 
reaching  the  apex  of  the  casque ;  the  distance  between  the  corner  of  the 
month  and  the  apex  of  the  casque  equals  that  between  the  former  and 
the  tip  of  the  snout ;  lateral  crest  surrounding  the  casque  posteriorly, 
tubercular ;  superciliary  crest  considerably  raised,  rounded  and  tuber- 
cular; two  compressed,  scaly  rostral  appendages,  or  horns,  diverging 
anteriorly,  each  with  three  serrated  ridges  of  large  x>ointed  scales,  one 
above  and  one  lateral,  the  latter  in  direct  continuation  of  the  super- 
ciliary ridge  and  canthus  rostralis ;  top  of  head  symmetrically  covered 
with  numerous  iri*egular  scales  and  granules  of  various  sizes ;  no  trace 
of  occipital  lobes ;  body  granular  with  two  or  three  indefinite  rows  of 
irregular  flat  tubercles  on  each  side  of  the  upper  half  between  the  lat- 
eral <^  pavement"  series  and  the  median  dorsal  line ;  no  tubercles,  or 
spines,  on  the  latter,  which  is  covered  with  minute  granules;  no  gular 
nor  ventral  crests ;  no  tarsal  process ;  tail  longer  than  body  and  head 
including  horns.  Color  (in  alcohol)  plui^beous,  with  indications  of  a 
whitish  spot  below  and  behind  the  eye  and  continued  posteriorly  in  an 
.  indistinct  and  interrupted  stripe  over  the  shoulders ;  throat  pale. 

In  addition  to  the  type  specimen,  there  are  two  more  specimens  from 
the  same  locality,  agreeing  in  all  essential  points  with  the  above  de- 
scription. 

*  This  is  the  spelling  adopted  by  the  founder  of  the  genns,  and  consequently  the 
one  to  be  employed  to  the  exclasiou  of  the  more  commonly  accepted  ChamceJeon, 
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Dimensions  in  millimeters. 


n.  S.  National  Maaeura  nurolN>r8 16744.         16743.    j  1674T. 


Total  length  from  tip  of  snout  to  tip  of  tail 175  i  194  197 

From  tip  of  anoat  to  posterior  end  of  mandible 18  19  U 

From  tip  of  anoat  to  apex  of  oaaqne I  23  26  S 

LeoRth  of  rostral  process  fh»m  baae  anteriorly '  10  10  U 

Distance  between  tips  of  rostral  processes I  8  8  I 

Greatest  width  between  lateral  cranial  cresta 11  12  13 

Tibia I  14  16  15 

Tail 96  110  W* 


Until  qaite  recently  the  horned  chamseleons  of  this  particular  group 
were  supposed  to  be  confined  to  Madagascar  only.  In  lSd7,  however, 
Dr.  Beicheno w  described  a  Chamceleo  fischeri  from  some  mountain  region 
in  Central  Africa,  a  species  apparently  related  to  Ch.  bifidus  from  Mada- 
gascar. From  this,  as  well  as  from  all  other  two-homed  chamselecDS 
known  to  me,  the  present  form  differs  at  once  by  the  total  absence  of 
either  a  dorsal,  gular,  or  ventral  crest.  Another  notable  feature  in  the 
present  species  is  the  continnatiou  of  the  superciliary  crests  into  the 
lateral  crests  of  the  horns. 

The  collection  brought  home  by  Dr.  Abbott  and  generously  donated 
to  the  Museum  also  contains  four  specimens  of  Chatnceleo  roperi, 
recently  described  by  Mr.  Boulenger  (P.  Z.  S.,  1890,  p.  85,  pi.  viii,  fig. 
4),  from  the  same  locality.  I  find  the  characters  ascribed  to  this  form 
quite  constant. 


Head  of  Oham(eU>o  ahhotH,  seen  from  above. 
About  1^  timea  natural  size. 


Digiti 


ized  by  Google 


THE   GENUS   PANOPEUS. 

BY 

James  E.  BENEDicr  and  Mary  J.  Rathbun, 

Department  of  Marine  Invertebrates. 
(With  Plates  xix-xxiv.) 

This  paper  is  based  apou  the  stady  of  twenty-fonr  species  of  Fano- 
peusj  specimens  of  all  of  which  have  been  examined  by  the  authors. 
Fourteen  other  species  and  one  variety,  described  by  various  writers, 
have  not  been  seen  by  us ;  nevertheless,  we  give  the  synonymy  and 
short  descriptions.    The  material  examined  is  contained  chiefly  in  the 
National  Museum,  and  has  been  derived  from  the  following  sources: 
The  large  collections  made  by  Mr.  Henry  Hemphill  on  the  coast  of 
Florida  from  1883  to  1885;  the  collections  of  the  U,  S.  Fish  Com  mis- 
sion  from  the  coasts  of  the  Eastern  States  from  1875  to  date,  including 
those  made  in  the  investigation  of  the  oyster  grounds  of  Long  Island 
Sound ;  the  Fish  Commission  collections  made  in  the  net-work  of  rivers 
and  creeks  of  the  coast  of  South  Carolina  during  the  past  season,  in  the 
West  Indian  region  in  1884,  and  in  the  Gulf  of  California ;  the  smaller 
collections  made  by  Dr.  Edward  Palmer,  Lieut.  J.  F.  Moser,  XJ.  S.  Navy, 
Dr.  D.  S.  Jordan,  Mr.  W.  H.  Dall,  Mr.  Silas  Stearns,  and  Mr.  S.  T. 
Walker,  on  the  Florida  coast;  by  Commander  R.  D.  Evans,  U.  S.  Navy, 
in  Chesapeake  Bay ;  by  Mr.  W.  Nye,  jr.,  in  Buzzard's  Bay  ;  by  Mr.  W. 
M.  Oabb,  in  San  Domingo ;  by  Mr.  L.  Belding,  in  the  Gulf  of  Cali- 
fornia; by  Mr.  B.  Bathbun,  on  the  coast  of  Brazil,  in  1875-'76;  by 
Mr.  G.  Brown  Goode,  in  Bermuda,  1876-'77.    Through  the  courtesy 
of  Prof.  A.  E.  Verrill,  the  collection  of  Panopevs  in  the  Peabody 
Mnseam  of  Tale  University,  was  placed  at  our  service,  and  yielded 
three  species  additional  to  those,  represented  in  the  National  Museum 
series. 

We  do  not  agree  with  Prof.  A.  Milne  Edwards  in  his  separation  of  the 
genus  into  Panopeus  and  Eurypanopeus^  for  in  accepting  his  classifica- 
tion depres9v^  would  be  placed  with  forms  having  a  lobate  division  of 
the  antero-lateral  margin  ;  crenatus  and  transversusj  with  very  convex 
carapaces,  would  be  placed  with  those  most  flattened ;  and  crenatus 
alone  of  Eurypanopeus  would  possess  the  character  of  the  exposed 
seventh  segment  of  the  male  sternum,  and  the  sternal  canal  for  the 
verges.     Nor  can  we  agree  with  Stimpson  in  separating  JEurytium  from 
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Panopeus^  as  the  exposure  of  the  seventh  sternal  segment  varies  with 
the  species,  as  does  the  size  of  the  palatal  ridge.  The  two  species 
which  have  been  placed  in  Eurytium  have  but  little  in  common,  except 
the  two  rounded  lobes  of  the  front.  It  would  seem  that  if  a  division  of 
the  genus  Panopeus  should  eventually  be  made,  it  must  be  on  other 
lines  and  more  definite  charaeters.  It  can  hardly  be  said  that  we  have 
extended  the  limits  of  a  genus  which  already  contains  Panopeus  herUtii 
and  P.  harrisiu 

The  genus  is  American  with  the  exception  of  one  species  from  the 
west  coast  of  Africa  and  two  from  the  Indo- Pacific  region. 

The  first  species  was  described  and  figured  by  Thomas  Say,  in  Joar. 
Acad.  Nat.  Sci.  Phila.,  i,  1817,  under  the  name  of  Cancer  panope  Herbst, 
to  which  species  he  had  mistakenly  referred  it.  Milne  Edwards,  in  his 
classical  work  published  in  1834,  established  the  genus  Panopeus^  and 
under  the  name  of  P.  herbstii  entered  as  synonyms  Cancer  panope  Herbst 
and  (7.  panope  Say,  believing  them  to  be  one  and  the  same  species,  thns 
continuing  the  mistake  of  Say,  which  has  been  followed  by  numerons 
authors.  Prof.  S.  I.  Smith,  in  the  Proc  Boston  Soc.  Nat.  Hist.,  xii, 
1869,  points  out  the  error,  and  in  1872  Prof,  von  Martens  in  the  Arch, 
fur  Natur.,  38,  refers  to  the  original  specimen  of  Cancer  panope  Herbst 
in  the  Berlin  Museum  as  a  Menippe,  thus  confirming  the  view  taken  by 
Professor  Smith. 

In  the  waters  of  Long  Island  Sound  the  indigenous  species  are  found 
abounding  on  the  oyster  beds,  very  often  in  the  dead  shells  of  oysters 
and  other  lamellibranchs  when  the  valves  remain  together  and  partly 
open.  They  move  slowly  and  clumsily,  and  no  doubt  remain  for  long 
periods  in  the  same  place  of  concealment,  watching  for  food  to  come  to 
them.  Farther  south  they  are  found  near  high-tide  mark  in  holes  in 
the  banks  along  with  Qelasimiis  and  Sesamia.  In  deeper  water  they 
live  among  sponges,  corals,  dead  shells,  and  clusters  of  oystersj.or  in 
any  object  that  will  aflford  concealment  Many  of  the  species  are  not 
easily  distinguished  and  only  careful  comparison  will  acquaint  one  with 
them.  We  have  examined  over  three  thousand  specimens  belonging  to 
the  different  species  which  we  have  referred  to  PanopetLs. 

In  the  following  descriptions  the  an tero  lateral  teeth  are  designated 
as  first,  second,  third,  and  fourth.  The  first  is  the  tooth  next  the  outer 
angle  of  the  orbit,  and  the  fourth  is  the  posterior  tooth. 

The  numbers  in  parentheses  after  the  names  of  localities  are  taken 
from  the  catalogue  books  of  the  National  Museum.  Wherever  it  was 
impossible  to  verify  the  synonymy,  we  have  placed  the  quotation  in 
parentheses. 

GEirCTS  PANOPEUS  Milne  Edwards. 

Cancer.    Thomas  Say,  Joar.  Acad.  Nat.  Sci.  Phila.,  I,  p.  57,  1817. 

Panopeus.    Milne  Edwards,  Hist.  Nat.  des  Crnst.,  i,  p.  403, 1834.    J.  E.  DeKay,  Cmst. 

of  N.  T.,  p.  5, 1844.     Gay,  Historia  de  Chile,  Zool.,  ill,  p.  138, 1849.     H.  Lnoaa,  Hist. 

Nat.  des  Crust.,  p.  89,  1851.    J.  D.  Dana,  Crust.  U.  8.  Ex.  Ex.,  pp.  149, 179,  1852. 
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H.  de  Sanssnre,  M^m.  Soc.  Phya.  Genfeve,  xiv,  p.  431,  1857.  W.  Stitopson,  Ann. 
Lye.  Nat.  Hist.  N,  Y.,  vii,  p.  54, 1H59.  S.  I.  Smith,  Proc.  Boston  Soc.  Nat.  Hist., 
XII,  p.  275,  1H69.  A.  Milne  Edwards,  Miss.  Sci.  au  Mexique,  pt.  5,  i,  p.  306,  18>$0. 
W.  A.  Haswell,  Cat.  Australian  Crust.,  p.  51, 1882.  H.  W.  Conn,  Stud.  Biol.  Lab. 
Johns  Hopkins  Univ.,  iii,  No.  1,  pp.  4-9,  figs.,  1884.  £.  J.  Miers,  Challengei 
Kept.,  Z«tol.,  XVII,  p.  128,  1886. 

Svrtftium,    W.  Stimpson,  Loc.  ciL,  p.  56.     A.  Milne  Edwards,  Loc,  oit.,  p.  332.    E.  J. 

Miers,  Loc.  cit^  p.  140. 
EMrjfpanopeus.    A.  Milne  Edwards,  Loo.  oitf  p.  318. 

Orbit  interrnpted  by  an  external  hiatus,  below  entire.  Anterolateral 
margin  thin,  often  shorter  than  the  postero-lateral  and  directed  toward 
the  external  angle  of  the  orbit.    (Dana,  loc.  city  p.  149.) 

ARTIFICIAL  KBT  TO  SPECIES  EXAMINED. 

A^  Antero-lateral  border  cut  into  teeth. 
B^  Dactyl  of  large  hand  with  a  large  basal  tooth. 
C^  Carpal  groove  present. 
D'.  Fingers  light. 
E'.  Outline  of  male  abdomen  slightly  concave,  terminal  segment 

ronnded hervrndensia 

E '^  Outline  of  male  abdomen  very  concave,  terminal  segment 

pointed hemphiUii 

D",  Fingers  dark. 
£'.  Carpus  smooth  or  nearly  so. 

F^  Seventh  sternal  plate  in  male  exposed angustifrons 

F",  Seventh  sternal  plate  in  male  not  exposed. 

G'.  Front  faintly  four- lobed 1 ocddentaUs 

Q",  Front  produced,  much  rounded packardii 

E'\  Carpus  rugose. 

F'.  Antero-lateral  teeth  thickened  vertically haritii 

F".  Antero  lateral  teeth  thin •. aerratus 

D'".  Fingers  variable.    Front  grooved wurdemannii 

C",  Carpal  groove  wanting  or  indistinct. 
D',  Anterior  margins  of  antero-lateral  teeth  nearly  perpendicular 

to  the  median  line.    Front  thickened,  truncate areolatus 

D".  Antero-lateral  teeth  pointing  slightly  forward.    Front  beveled kerhstii 

D'",  Antero-lateral  teeth  strongly  hooked  forward validus 

6".  Dactyl  of  large  hand  without  a  large  basal  tooth. 
C^  Male  abdomen  with  five  segments. 
D'.  Terminal  segment  triangular. 

£'.  Fingers  black sayi 

E".  Fingers  white iexanus 

J)".  Terminal  segment  ronnded. 

E'.  Fingers  black '. depressus 

E".  Fingers  white harrUii 

C",  Male  abdomen  with  six  segments dissimilis 

A".  Antero-lateral  border  cut  into  dentiform  lobes. 
B'.  Carapace  convex. 
C^  Seventh  segment  of  sternum  exposed,  separating  the  third  segment 
of  abdomen  from  the  coxse  of  the  fifth  pair  of  feet. 

D'.  Front  with  two  well-rounded  lobes limotfus 

D".  Front  with  margins  of  lobes  straight  or  nearly  so cratatus 

C",  Seventh  segment  of  sternum  not  exposed transversua 
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A'^  Aatero-lateral  border  cat  into  dentiform  lobes — Coutinaed. 
W,  Carapace  tiatteued. 
C^  Carpal  groove  present. 

D'.  Outline  of  coalesced  tooth  convex orafva 

D'^  Outline  of  coalesced  tooth  emargiuate parrii/u 

D'",  Outline  of  coalesced  tooth  emargiuate.    Carapace  absolutely  dat. 

^  C".  Carpal  groove  wanting. 

D\  Color  of  finger  running  up  on  hand plants 

1>".  Color  restricted afitU 

Note. — Hemphilliif  packardiit  harttiij  and  w»*'demannii  occasionally  lack  the 
large  tooth  on  the  dactyl. 

1.  PanopeuB  herbstii  Milne  Edwards. 

Plate  XIX,  figs.  1  and2 ;  plate  xxiii,  figs.  10-12. 

Cancer  panopv.  Thomas  Say,  Jour.  Acad.  Nat.  Sci.  Phila.,  i,  pp.  56, 447,  pi.  4,  fig.  3, 
1817.* 

Panopeua  herb$tii.  Milne  Edwards,  Hist.  Nat.  des Crust.,  i,  p.  403. 1834.  J.  E.  De Kay, 
Crust,  of  N.  Y.,  p.  5, 1844.  Lewis  R.  Gibbes,  Proc.  Boston  Soc.  Nat.  Hist.,  2.  pp. 
63,  69,  1845;  Proc.  Acad.  Nat.  Sci.  Pbila.  v,  p.  23,  1850;  Proc.  Amer.  Assoc. 
Adv.  Sci.,  3,  p.  175,  1850.  Adam  White,  Crust,  in  Brit.  Mas.,  p.  18,  1847.  H. 
Lucas,  Hist.  Nat.  desCrnst.,  p.  90,  1851.  Joseph  Leidy,  Jour.  Acad.  Nat.  Sci. 
Phila.  (2),  III,  p.  17,  1855.  W.  Stimpsou,  Amer.  Jour.  Sci.  (2),  29,  p.  444,  1860. 
Camii  Heller,  Reise  Fregatte  Novara,  Bd.  2,  Abth.  3,  p.  16,  (1864)  1868.  S.  I. 
Smith,  Proc.  Boston  Soc.  Nat.  Hist.,  xu,  p.  276, 1869 ;  Trans.  Conn.  Acad.,  ii,  p.  34, 
1869 ;  Rept.  U.  S.  Commr.  Fisheries  for  1871-72  (1874),  pp.  547, 472.  Elliott  Coaea, 
Proc.  Acad.  Nat.  Sci.  Phila.  (3),  1,  p.  120,  1871.  E.  von  Martens,  Arch  ftfr 
Natnr.,38,  p.  89,1872.  J.  S.  Kingsley,  Proc.  4cad.  Nat.  Sci.  Phila., p.  318,ln78; 
XXXI,  p.  393, 1879.  A.  Milne  Edwards.  Miss.  Sci.  au  Mexique,  pt.  5,  i,  p.  308,  pL 
LVii,  fig.  2, 1881 ;  Bull.  Mus.  Comp.  Zool.,  viii,  p.  13,  ItSO.  R.  Rathbnn,  Fishery 
Industries  of  U.  S.,  section  i,  p.  772,  1884.  Carl  F.  Gissler,  Amer.Nat.,xvm,p. 
225,  !8S4.    B.  Ozorio,  Jor.  Sci.  Lisbon,  p.  190, 1888. 

Panopem  lacnstrie.    Desboune  et  Schramm,  Crustac^  de  la  Guadelonpe,  (p.  26),  1867. 

Panopeus  herbstii  ya,r,ohe$u8.  S.  I.  Smith,  Proc.  Boston  Soc.  Nat.  Hist.,  xu,  p.  278, 
1869.  Elliott  Coues,  Proc.  Acad.  Nat.  Sci.  Pbila.  (3),  I,  p.  120, 1871.  J.  S.  Kingsley, 
Proc.  Acad.  Nat.  Sci.  Phila.,  p.  318, 1878.  A.  Milne  Edwards,  Miss.  Sci.  au  Mexique, 
pt.  5, 1,  p.  309, 1880. 

Numerous  lots  of  this  species  rangiug  from  Rhode  Island  to  Key 
West,  Florida,  aloug  the  Gulf  coast  to  Louisiaua,  aad  along  the  coast  of 
South  America  to  Brazil,  including  a  number  of  the  West  Indian  islands, 
show  remarkable  variation  in  form.  For  our  own  convenience  in  the 
stud}'  of  the  species,  we  divided  them  into  six  varieties  according  to 
the  prominence  and  direction  of  the  antero-lateral  teeth.  In  the  speci- 
mens placed  at  one  extreme  of  the  series,  var.  G,  the  teeth  are  blaut, 
directed  forward,  exterior  edge  rounded  or  arcuate,  the  second  aud 
third  broad  at  the  base.  Posterior  lobe  of  coalesced  tooth  broad  aad 
rounded,  anterior  lobe  angular.  In  the  specimens  placed  at  the  other 
extreme  of  the  series,  var.  B,  the  antero-lateral  teeth  are  sharp-pointed 
and  project  forward  and  outward.  The  notches  between  them  are 
broader  than  in  var.  G,  making  the  bases  of  the  teeth  narrower.  The 
coalesced  tooth  in  this  variety  is  more  deeply  cat  into  two  angular 
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lobes  of  nearly  equal  promiaeuce,  giving  the  antero-lateral  border  more 
the  appearance  of  being  five-toothed.  The  inner  saborbital  angle  is 
much  sharper  in  this  variety.  In  var.  G  the  carapace  is  more  convex, 
the  front  is  less  prodaced,  and  the  contour  has  a  more  evenly  rounded 
appearance.  In  var.  B  the  carapace  has  a  more  uneven  appearance, 
the  punctures  and  markings  are  deeper  and  coarser.  The  other  char- 
acters are  variable  and  cross  and  recross  the  convenient  division  made 
on  the  basis  of  the  teeth.  As  a  rule,  var.  G  is  proportionately  broader 
than  var.  £  while  the  latter  is  more  hairy.  In  var.  G  the  color  does 
not  extend  quite  so  far  upon  the  hand,  and  runs  from  a  black  to  a 
brown,  while  in  var.  B  it  runs  from  a  black  to  a  liver  color.  It  is 
worthy  of  notice  that  in  some  specimens  from  the  West  Indies  and 
Brazil  the  color  of  the  fingers  is  more  or  less  restricted.  In  var.  B 
the  tooth  on  the  large  hand  at  the  base  of  the  movable  finger  is  larger 
and  more  conspicuous  than  in  var.  G.  In  no  instance  is  there  a 
groove  on  the  carpus  next  the  articulation  with  the  hand. 

W^e  have  a  great  many  specimens  from  Port  Boyal  Island,  South 
Carolina,  taken  in  the  banks  near  high  tide  mark.  The  burrows  or 
holes  in  which  these  crabs  were  concealed  did  not  as  a  rule  contain 
water,  while  the  specimens  of  limosusj  taken  at  the  same  time,  were  in 
burrows  partly  filled  with  water.  These  specimens  of  herbstii  are  of 
the  var.  G  or  obeBUS  type.  The  chelipeds  are  spotted  with  claret 
brown,  and  crossed  by  irregular  lines,  giving  them  a  reticulate  appear- 
ance (PI.  XXIII,  fig.  11).  The  chelipeds  are  more  slender  than  those  of 
the  sharp-toothed  or  B  type  (PL  xxiii,  fig.  10),  which  were  found  on 
Morgan  Biver,  Jericho  Creek,  and  other  places  at  low  tide  on  bunches 
of  oysters.  The  conclusion  reached  from  the  study  of  the  collections 
from  South  Carolina  is  that  the  varying  habit  of  this  crab  accounts  for 
its  ^wide  differentiation  in  form.  Those  living  in  burrows  are  the  obesus 
type,  while  the  sharper-toothed  forms  are  dredged  or  found  in  low 
water  in  various  hiding  places.  From  our  present  knowledge,  how- 
ever, we  see  no  way  of  dividing  the  species,  as  our  collections  show 
every  intermediate  gradation. 

Panopem  herbstii  belongs  to  the  section  of  the  genus  in  which  the 
seventh  segment  of  the  sternum  in  the  male  is  but  slightly  exposed, 
and  leaves  a  wide  open  passage  for  the  verges.  Proximal  end  of  sec- 
ond segment  much  the  broader.  The  fifth  pair  of  feet  border  broadly 
on  the  third  abdominal  segment.  In  the  anehylosed  segment  the  sides 
of  the  third  normal  segment  are  nearly  straight,  slightly  swollen  in 
the  center.  Sides  of  the  fourth  normal  slightly  concave.  Proximal 
end  of  the  fifth  normal  the  broader,  sides  nearly  straight.  Penulti- 
mate segment  with  straight  and  parallel  sides.  Terminal  segment 
ronnded.  General  outline  of  last  three  normal  segments  not  concave 
but  parallel. 

Length  of  carapace  in  largest  specimen,  40  millimetres;  width,  62 
millimetres. 
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RECORD  OF  SPECIMENS  EXAMINED. 

Newport,  Rhode  Island ;  U.  S.  Fish  CommiBsion  (4539). 

South  Carolina;  U.  S.  Fish  Commission,  1890-1891 :  Winyah  Bay  (15687);  Oyster 
Bay  (15730);  Old  Man  Creek  (15741);  Bnlls  Bay  (15775);  Morgan  River  (15780); 
Myrtle  Bush  Creek  (15772) ;  Jericho  Creek  (15782) ;  Cat  Island  Creek  (15779) ;  Port 
Royal  Island  (15768,  15784);  near  Port  Royal  (15726) ;  Paris  Island,  Broad  River 
(15742);  mouth  of  Bull  Creek  (15722) ;  Calibogue  Sound  (15737). 

Florida:  St.  Augustine  (Yale  Univ.  Mus.);  mouth  of  ludiau  River  (Yale  Univ. 
Mus.) ;  near  Indian  Key  (15018,  15423) ;  Key  Vaccas  (14071) ;  Big  Pine  Key  (15014); 
Key  West  (9296);  South  Florida  (15415);  Garden  Key  (2077);  T  Dry  Tortugas 
(9294);  Marco  (15017) ;  Oyster  Bay  (15013);  Ferguson's  Pass  (15419);  Punta  Bassa 
(6438) ;  Sarasota  Bay  (6425) ;  Palma  Sola,  mouth  of  Manatee  River  (6433) ;  Egmonl 
Key  (Yale  Univ.  Mus.);  Tampa  Bay  (15407);  near  Piney  Point  (6962) ;  Goodland 
Poiut(6985);  Boca  Ceiga  Bay,  inner  shore  of  Pine  Key  (6447);  Clearwater  (3277); 
Cedar  Keys  (6982) ;  Pensacola  (3466) ;  West  Florida,  Kaiser  and  Martin  (6702). 

Grand  Isle,  near  New  Orleans.  Louisiana ;  G.  Kohn  (^356). 

Bermudas ;  G.  Brown  Goode,  1876-1877. 

Caribbean  Sea :  Jamaica  (15654)  ;  Aspinwall  (Yale Univ.  Mas.):  Sabanilla, U.S. C. 
(7562) ;  Cura9ao  (7585) ;  Trinidad  (7640). 

Maranh&o,  Brazil ;  Derby  and  Wilmot,  Hartt  Explorations,  1870  (Yale  Univ.  Mas.). 

2.  PanopeuB  occidentallB  Saussure. 

(Plate  XX,  fig.  3;  plate  xxiii,  fig.  14.) 

Panopeus  occidentalis,  H.  de.  Saussure,  Rev.  et  Mag.  de  Zool.  (2),  9,  p.  502,  1857; 
M^m.  Soo.  Phys.  Geneve,  xiv,  p.  431,  pi.  l,fig.  6, 1857.  W.  S[timpson],  Amer. 
Jour.  Soi.  (2),  27,  p.  446,  1&59;  S.  I.  Smith,  Proc.  Boston  See.  Nat.  Hist.,  xu, 
p.  279,  1869.  E.  v.  Martens,  Arch,  fiir  Natur..  38,  p.  90, 1872.  A.  M.  Edward*, 
Miss.  Sci.  au  Mexique,  pt.  5,  i,  p.  310,  1880;  Bull.  Mus.  Comp.  Zool.,  vm,  p.  13, 
1880. 

Carapace  convex  in  both  directions,  covered  with  minute  granules 
interspersed  with  punctures  of  much  larger  size.  In  some  specimens 
there  are  a  few  transverse  lines  composed  of  larger  grannies.  Begions 
fairly  distinct,  depressions  slight,  and  occasionally  in  part  obliterated. 
Anterolateral  teeth  slightly  elevated,  anterior  margins  truncate.  The 
three  posterior  teeth  are  pointed.  First  tooth  separated  fh)m  the  post- 
ocular  tooth  by  a  rather  deep  sinus,  which,  however,  does  not  divide 
the  coalesced  tooth  to  its  base. 

Front  produced,  thin,  slightly  depressed,  with  a  median  fissure,  each 
lobe  slightly  emarginate,  giving  the  front  a  somewhat  four-lobed  ap- 
pearance.   Median  lobes  more  produced ;  lateral  lobes  faint. 

Space  between  the  two  fissures  of  the  upper  orbital  margin  slightly 
rounded,  interrupting  the  regular  curve  of  the  orbit.  External  hiatus 
widely  V-shaped  and  deep.  The  inner  suborbital  angle  forms  a  prom- 
inent tooth.  A  rather  deep  sinus  divides  this  from  the  lobe  which 
reaches  to  the  external  fissure.    Lower  orbital  margin  produced. 

Abdomen  of  the  male  wider  than  in  herbstii,  outline  concave,  penulti- 
mate segment  widest  at  its  distal  end.  Cox^  of  fifth  pair  of  feet  in 
broad  contact  with  third  abdominal  segment.  Seventh  segment  of 
sternum  shows  but  little. 
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The  marginal  depression  on  the  carpus  near  the  articniation  with  the 
hand  is  wide  and  deep.  In  some  specimens  the  carpas  is  finely  granu- 
late; in  others  the  grannies  are  thrown  np  in  slight  rngse.  The  hand 
varies  in  much  the  same  way:  in  some  specimens  finely  granulate;  io 
others,  thrown  np  in  rngfe  as  in  the  carpus.  In  the  latter  case  the 
hand  is  always  mnch  smoother  than  the,  carpus  in  the  same  specimen. 
Fingers  brown  or  horn  color,  shading  to  clear  white  at  the  tips.  There 
is  a  large  tooth  at  the  base  of  the  dactyl  of  the  large  hand.  There  is 
also  a  more  or  less  prominent  tooth  on  the  large  hand  at  the  base  of 
the  dactyl.  The  color  on  the  immovable  finger  does  not  extend  beyond 
the  line  of  color  on  the  movable  finger;  while  in  herbstii  it  nsnally 
extends  considerably  beyond.  Meros  of  ambulatory  feet  more  slender 
and  a  little  longer  than  in  specimens  of  herbstii  of  the  same  size.  Am- 
bulatory feet  slightly  hairy. 

The  most  of  onr  specimens  are  readily  separated  from  herbstii  by  the 
color,  which,  in  alcohol,  is  very  much  lighter,  with  a  pinkish  tinge  on 
the  chelipeds.  This  separation  is  confirmed  by  the  prominent  depres- 
sion on  the  carpus  near  the  articulation  with  the  hand,  of  which  there 
exists  scarcely  a  trace  in  herbstii. 

Length  of  carapace  in  large  specimen,  20  millimetres;  width,  27.5  mil- 
limetres. 

RECORD  OF  SPECIMENS  EXAMINED. 

Soath  Carolina;  U.  S.  Fish  Commission,  1891:  Calibogue  Sound  (15713,  15716). 

Florida:  Carysfort  Reef  (9297) ;  Indian  Key  (15418);  No  Name  Key  (15015);  Key 
West  (14445,  154*24);  Sonth  Florida  (3464);  Marco  (15427);  Goodland  Point  (15426); 
Boca  Ceiga  Bay,  inner  shore  of  Pine  Key  (15425). 

Caribbean  Sea ;  U.  S.  Fish  Commission,  18^ :  Jamaica  (7678) ;  Old  Providence 
(9135);  Sabanilla,  U.  8.  C.  (15656);  Curasao  (7588);  Trinidad  (15657). 

3.  PanopaQB  areolatns,  sp.  nov. 
(Platexxi,  fig.  3.) 

This  species  in  its  shape  and  proportion  is  most  nearly  related  to 
herbstiij  in  its  anterolateral  teeth  to  angustifrons  and  bermudensis. 
Carapace  more  flattened  than  in  herbstii^  anterolateral  teeth  slightly 
aptarned,  the  posterior  three  mnch  more  triangular  than  in  herbstii^ 
Areolations  of  the  carapace  very  distinct  in  the  young  as  well  as  the 
adult.  In  the  younger  forms  the  granules  of  the  anterior  portion  are 
arranged  in  more  marked  lines  than  in  the  older. 

Front  narrower  and  slightly  more  produced  in  the  middle  than  in 
herhsUi.  External  lobes  well  marked  and  slightly  produced ;  front  thick- 
ened, readily  distinguishing  this  species  from  herbstii  \  upper  and  lower 
edges  granulate ;  the  intermediate  space  is  occupied  by  large  granules 
and  by  some  irregular  spaces  without  granules. 

Coalesced  tooth  unevenly  divided  into  two  parts  by  a  sulcus  which 
cats  it  about  one-third  the  way  to  the  base.  Posterior  portion  larger 
and  rounded^  anterior  pointed.    Anterior  margin  of  second  tooth  trun- 


Digiti 


ized  by  Google 


362    THE  GENUS  PAN0PEU8 — BENEDICT  AND  RATHBUN. 

cate.  Third  tooth  nuich  the  largest,  broadly  triangular,  it«  anterior 
margin  nearly  perpendicular  to  the  median  liueof  the  carapace.  Foartb 
tooth  triangular,  anterior  margin  sloping  backwards  to  the  tip. 

External  hiatus  of  the  orbit  broad  and  rounded  at  the  base,  in  the 
smaller  specimens  more  V-shaped.    Sub-hepatic  tubercle  present. 

Seventh  segment  of  the  sternum  in  the  male  very  slightly  if  at  ail 
exposed.  Coxae  of  fifth  pair  of  feet  in  contact  with  third  abdominal  seg- 
ment. In  the  anchylosed  segment  the  outline  of  the  third  normal  seg- 
ment is  rather  angular.  Outline  of  the  fourth  normal  concave  and  of 
the  fifth  normal  convex.  Terminal  segment  somewhat  triangular, 
rounded  at  the  tip.  Penultimate  segment  widest  at  its  distal  end,  while 
in  herbstii  the  segment  is  of  the  same  width  throughout  its  length.  The 
very  different  arrangement  of  the  second  and  third  segments  distin- 
guishes this  species  from  hermudensis.  A  comparison  of  the  appendages 
of  the  male  abdomen  shows  it  to  be  widely  separated  from  herbstii. 

Ohelipeds  very  much  like  those  of  herbstii.  Lower  margin  of  large 
hand  a  little  straighter,  and  in  some  specimens  convex.  Hand  a  little 
deeper  than  in  herbstii^  movable  finger  slender  and  strongly  arched, 
making  a  conspicuous  gape  in  all  the  specimens  from  the  largest  to  the 
smallest.  Cylindrical  tooth  at  the  base  of  the  movable  finger  long. 
Tooth  on  the  man  us  less  conspicuous  than  in  herbstii.  Dactyls  of  am- 
bulatory feet  hairy.    There  are  a  few  hairs  on  the  propodal  joints. 

Length  of  carapace  in  large  specimen,  21.5  millimetres;  width,  27.5 
millimetres. 

RECORD  OF    SPECIMENS  EXAMINED. 

Caribbean  8ea:  Jamaica  (7783);  St.  Thomas  (Yale  Univ.  Mae.);  Aspinwall  (Tale 
Univ.  Mu8.);  Sabanilla,  U.  S.  C.  (15C4H). 
Brazil;  Hartt  Explorations :  Maranhao;  Plataforma,  Bahia;  Bom  Fim,  Bahia. 

4.  PanopeuB  Talidus  Smith. 
(Plate  XIX,  fig.  3:  plate  xxiii,  fig.  13.) 

Panopeus  validuB.    S.  I.  Smith,  Proo.  Boston  Soc.  Nat.  Hist.,  xii,  p.  278,  18S9;  Ann. 

Rept.  Feabody  Acad.  Sci.,  3,  p.  89,  1870.    W.  N.  Lockington,  Proc.  Cal.  Acad. 

Sci.,  VII,  p.  102,  1876.    J.  S.  Kingsley,  Proc.  Boston  Soc.  Nat.  Hist.,  xx,  p.  158, 

1879. 
**t  Panopeus  chilensU."    A.  M.  Edwards,  Miss.  Sci.  an  Mexique,  pt.  5,  i,  p.  315,  1880. 

Front  divided  by  a  closed  fissure,  the  outer  end  ^f  which  rounds  out 
into  the  lobes.  In  some  specimens  the  posterior  lobe  of  the  coalesced 
tooth  is  produced  forward  to  the  same  line  as  the  anterior.  Posterior 
lobe  larger  and  more  conspicuous  than  the  anterior.  Male  abdomen 
much  as  in  herbstii.    Seventh  segment  of  sternum  very  slightly  exposed. 

Length  of  carapace  in  large  specimen,  34  millimetres ;  width,  48  mil- 
limetres. 

The  specimens  which  we  have  examined  are  distinct  from  P.  cW/eiww 
as  figured  by  Edwards  and  Lucas  in  d'Orbigny's  Voy.  I'Am^r.  M^rid., 
1843,  pi.  VIII,  fig.  2,  and  with  our  present  knowledge  we  do  not  feel 
warranted  in  uniting  the  two  species. 
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RECORD  OF  SPECIMENS  EXAMIXKD. 

Acajatla,  San  Salvador  (Yale  Univ.  Mus.). 
Bay  of  Panama  (Yale  Univ.  Mas.)* 
Locality  unknown  (13930). 

5.  PanopeuB  tezanus  Stiropson. 

(Plate  XXII,  iig.  5;  plate  xxiii,  fig.  9.) 

Panopeua  iexanua.  W.  StiinpsoD  Aun.  Lye.  Nat.  Hist.,  vii,p.  55, 1859.  J.  S.  Kingsley, 
Proc.  Acad.  Nat.  Sci.  Phila.,  xxxi,  p.  394. 1879  (partim).  A.  Milne  Edwards,  Miss. 
Sci.  an  Mexique,  pt.  5, 1,  p.  312,  pi.  LViii,  fig.  4, 1880  (partim). 

Carapace  very  convex  in  both  directions,  widest  at  the  posterior 
teeth,  and  minately  pubescent,  especially  in  the  females.  Front 
slightly  prodaced  and  rounded.  Coalesced  tooth  with  a  very  shallow 
sinus.  Second  and  third  teeth  sharp,  and  pointing  forward  and  np- 
ward.  Posterior  tooth  short  and  sharp,  the  tip  directed  forward. 
Male  abdomen  very  broad,  lateral  outline  markedly  concave,  terminal 
segment  much  flattened. 

Gbelipeds  smooth  and  glabrous.  The  movable  finger  is  a  light  horn 
color.  The  immovable  finger  is  white  in  the  male,  the  color  extending 
to  the  hand  and  terminating  in  a  very  distinct  line,  which  begins  at  the 
base  of  the  finger  at  the  gape  and  rounds  backward  to  the  lower  mar- 
gin. In  the  females  the  color  is  a  little  darker.  There  is  no  large 
tooth  or  tubercle  at  the  base  of  the  dactyl  or  on  the  anterior  outer 
margin  of  the  manus.     Ambulatory  feet  long  and  slender. 

Length  of  carapace  in  large  specimen,  17  millimetres ;  width,  22.6 
millimetres. 

RECORD  OF  SPECIMENS  EXAMINED. 

Florida:  Moo  th  of  Indian  River  (Yale  Univ.  Mas.);  Marco  (15384);  Pnota  Rassa 
(6653,  1408*2) ;  Charlotte  Harbor  (14089) ;  Sarasota  Bay  (6426,  t)975) ;  Palma  Sola, 
moutb  of  Manatee  River  (15383);  Egmont  Key  (Yale  Univ.  Mas.);  Tampa  Bay 
(15385) ;  Goodland  Point  (15631) ;  Boca  Ceiga  Bay,  inner  shore  of  Pine  Key  (15382) ; 
Orange  Bluff,  Clearwater  Harbor  (6968) ;  Cedar  Keys  (6415,  15386). 

6.  PanopeuB  sayi  Smith. 
(Plate  XXII,  fig.  4;  plate  xxiii,  figs.  7  and  8.) 

Cancer  panope  (pars).     Tbomas  Say,  Jour.   Acad.  Nat.  Sci.  Phila.,  i,  pp.  58,  447, 

1817. 
Panopeua  sayi.    S.  I.  Smith,  Proc.  Boston  Soc.  Nat.  Hist.,  xii,  p,  284,   1869,-  Rept» 

Commr.  of  Fisheries  for  1871  and  1872  (1874),  pp.  547,  312;  Trans.  Conn.  Acad., 

V,  p.  37,   1879.    J.  S.    Kingsley,   Proc.  Acad.  Nat.   Sci.   Phila.,  p.  319,  1878. 

A.  E.  Verrill,  Check-List  of  Marine  Invert.,  p.  1,  1879.   R.  Rathbun,  Proc.  U.  S. 

Nat.  Mas.,  3,  p.  119,  1880;  Fishery  Industries  of  U.  S.,  section  i,  p.  772,  1884. 

Walter  Faxon,  Ball.  Mns.  Comp.  Zool.,  6,  p.  165,  pi.  ii,  1880.    E.  A.  Birge,  Studies 

Biol.  Lab.  Johns  Hopkins  Univ.,  ii,  No.  4,  pp.  411-426,  pis.  xxx-xxxiii,  1883 

Carl  P.  Gissler,  Amer.  Nat.,  xviii,  p.  2<i5,  l:i84. 
Panopeus  texanuB.     J.  S.  Kingsley,  Proc.  Acad.  Nat.  Sci.  Phila.,  xxxi,  p.  394,  1879 

(partim).    A.  Milne  Edwards,  Miss.  Sci.  an  Mexiqae,  pt.  5,  i,  p.  312,  pi.  Lvui, 

fig.  4, 1880  (partim). 
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Panopem  sayi  is  so  closely  related  to  texanus  that  any  descriptioa 
is  necessarily  comparative.  The  frontal  margin  of  sayi  is  depressed, 
while  that  of  texanus  is  horizontal  or  nearly  so.  In  specimens  of  equal 
size  the  abdomen  is  narrower  at  the  terminal  segment  in  sayi,  and  the 
constriction  at  the  articnlation  of  the  anchylosed  and  pennltimate  seg- 
ments is  less  in  sayi.  With  a  little  experience  one  conld  separate  the 
two  species  on  the  character  of  the  surface  of  the  chelipeds.  In  many 
specimens  of  sayi  the  chelipeds  are  marked  with  irregular  lines  of  color 
corresponding  to  very  small  oblong  depressions  between  which  the  sar- 
face  is  minutely  granulated  au<l  scattered  with  punctures.  The  chelipeds 
of  texanus  are  covered  with  very  minute  granules  and  with  thinly 
scattered  punctures.  To  the  naked  eye  the  surface  appears  glabrous. 
In  sayi  the  color  of  the  fingers  in  the  male  ranges  from  black  to 
horn  color,  and  runs  up  on  the  hand  both  inside  and  out  to  a  vaiiable 
extent  (Pi.  xxiii,  figs.  7  and  8).  In  the  females  the  fingers  are  horn 
color,  which  is  often  restricted,  much  as  in  texanus^  but  in  this  species 
the  females  can  readily  be  distinguished  by  the  antero-iateral  teeth, 
which  are  sharper  and  more  produced.  The  ambulatory  feet  are  rela- 
tively much  shorter  in  sayi  than  in  texanus-  This  is  most  noticeable 
in  comparing  the  dactyls  of  the  fourth  and  fifth  pairs  of  feet  (PI.  xxii, 
figs.  4  and  5). 

Length  of  carapace  in  large  specimen,  17  millimetres ;  width,  22.5 
millimetres. 

After  a  critical  examination  of  over  five  hundred  specimens  of  «ayt 
and  over  two  hundred  and  fifty  of  texanus  we  regard  the  two  species 
as  altogether  distinct,  as  they  can  be  separated  by  several  different 
characters.  On  the  coast  of  South  Carolina,  a  region  intermediate  be- 
tween Cape  Cod,  the  well-known  habitat  of  sayi^  and  the  Florida  coast, 
where  all  our  specimens  of  texanus  were  obtained,  large  numbers  of 
Panopeus  have  recently  been  collected,  none  of  which  present  any  grada- 
tions between  sayi  and  texanus^  but  all  are  identical  with  the  northern 
form. 

RECORD  OF   SPECIJtfENS  EXAMINED. 

Massachasetts:  WeU fleet  (3001);  ProviDoetown  (3005, 3827) ;  off  Falmoath  (13843); 
Vineyard  Sound,  low  water  to  9  fathoms ;  Wood's  HoU  (3214, 15662) ;  Buzzard's  Baj, 
5  to  8  fathoms ;  Mattapoisett  Harbor  (5782). 

Long  Island  Sound,  U.  S.  Fish  Commission :  Gardiner's  Bay  (15752) ;  New  Haven 
Harbor,  on  oyster  beds  (4162) ;  off  Milford,  Stratford,  and  Bridgeport,  on  oyster  beds. 

New  Jersey:  Beesley's  Point  (Yale  Univ.  Mns.)* 

Virginia :  Mouth  of  Indian  River,  Chesapeake  Bay,  on  iron  bnoy  (15618) ;  York 
River,  Chesapeake  Bay,  on  wooden  buoy  (13847);  Hampton  Roads,  12  fathoms 
(12453). 

North  Carolina :  Fort  Macon  (Yale  Univ.  Mus.). 

South  Carolina.  U.  S.  Fish  Commission,  1890-1891:  Winyah  Bay  (15689);  Clam- 
bank  Creek  (15703) ;  Bulls  Bay  (15777);  Coosaw  River  (15771);  Myrtle  Bush  Creek 
(15769);  Jericho  Creek  (15783);  nearPortRoy.il  (15729) ;  one  mile  inside  of  May  River 
(15731);  west  end  of  Skull  Creek  (15738);  Bull  Creek  ri5721,  15734);  Calibogae 
Sound  (15773). 
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7.  Panopeus  packardli  Kingsley. 
(Plate  XXII,  fig.  I ;  plate  xxiii,  fig.  6.) 

Fanopens  packardii,  J.  S.  Kingsley,  Proo.  Boston  See.  Nat.  Hist.,  xx,  p.  152,  1879; 
Proc.  Acad.  Nat.  Sci.  Phila.,  xxxi,  p.  394,  1879.  E.  J.  Miers,  Challenger  Kept., 
Zool.,  xvii,  p.  129,  1886. 

Carapace  much  swollen.  Front  slightly  bilobed,  prodaced,  and  very 
mach  rounded  in  an  ev'en  curve  with  the  coalesced  post-ocular  and 
first  tooth.  The  swollen  carapace  and  produced  front  give  it  a  strong 
resemblance  to  texanus. 

Antero-lateral  teeth  sharper  and  more  produced  than  in  texanvs. 
Post-ocular  tooth  so  far  coalesced  with  the  first  antero-lateral  tooth  as 
to  show  a  scarcely  perceptible  emargination.  The  second  and  fourth 
teeth  point  at  right  angles  to  each  other,  while  the  third  points  in  an 
intermediate  direction. 

Seventh  segment  of  male  sternum  not  at  all  exposed.  In  the  anchy- 
losed  segment  the  third  normal  segment  is  rather  narrow,  its  margin  is 
rounded,  and  it  borders  on  the  coxsb  only  at  the  articulation.  Outline 
of  fourth  normal  segment  concave,  of  the  fifth  more  nearly  straight. 
Penultimate  short.    Terminal  segment  short  and  rounded. 

Fingers  of  the  chelipeds  black  with  white  tips,  varying  in  some  spec- 
imens to  light  brown  with  white  tips.  The  color  runs  up  on  the  hand 
at  the  lower  margin.  Movable  finger  of  large  cheliped  has  a  large 
tooth  at  its  base.  Tooth  on  the  manus  at  the  base  of  the  movable 
finger  often  not  well  developed.  Now  and  then  an  individual  will  be 
found  in  which  both  chelipeds  have  the  -character  of  the  usual  small 
cheliped,  with  no  large  tooth  on  the  dactyl  and  no  tooth  on  the  hand 
at  the  base  of  the  dactyl.  These  variations  do  not  connect  this  species 
with  any  other  when  all  the  characters  are  considered.  Carpal  tooth 
sharp. 

The  antero  lateral  teeth,  the  more  rounding  front,  the  very  different 
shape  of  the  abdomen,  and  the  tooth  at  the  base  of  the  finger  separate 
this  species  from  texanus  and  sayi. 

Length  of  carapace  in  large  specimen,  13  millimetres;  width,  18 
millimetres. 

RECORD  OF   SPECIMENS  EXAMINED. 

Florida:  Cards  Sound  (15225) ;  Key  Largo  (15392) ;  No  Name  Key  (13546);  Key 
West  (15390,  15395) ;  Marco  (15633) ;  Punta  Rassa  (15394) ;  Charlotte  Harbor  (15389, 
15393);  Sarasota  Bay  (6430);  Boca  Ceiga  Bay,  inner  shore  of  Pine  Key  (15396); 
Orange  Bluff,  Clearwater  Harbor  (15391) ;  off  northwest  end  St.  Martin's  Reef 
(l:»42);  Cedar  Keys  (15397);  Sea  Horse  Key  (13051). 
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8.  Panopena  depressnB  Smith. 
(Plate  XX,  lag.  5;  plate  xxui,  figs.  4  aad  5.) 

P€moptM$  depre99U9,  S.  I.  Smith,  Proc.  Boston  Soc.  Nat.  Hist.,  xn,  p.  283, 18G9;  fiqit 
U.  S.  Commr.  of  Fisheries  for  1871  and  ld72  (1874),  pp.  r47, 312,  pi.  i,  fig.  3 ;  Tu 
Conn.  Acad.,  v,  p.  37,  1879.  J.  S.  Kingsley,  Proc.  Acad.  Nat.  Soi.  Phila.,  p.  ZIK 
lb78 ;  XXXI,  p.  394, 1879.  P.  R.  Ubier,  Sci.  Results,  Chesapeake  Zool.  LaK 
1878  (1879),  p.  25.  A.  E.  Veixill,  Check-List  of  Marine  Invert.,  p.  1,  1379.  K 
Rathbnn,  Proc.  U.  S.  Nat.  Mns.,  3,  p.  119,  1880;  Fishery  Indostries  of  U.  &• 
section  i,  p.  772,  pi.  269,  fig.  3,  1884.  J.  H.  Emerton,  Life  on  the  8eaabofe,f(, 
40,  fig.  42,  1880.    Carl  F.  Gissler,  Amer.  Nat,  xvm,  p.  225,  1884. 

Eurypanopeus  deprewus,    A.  Milne  Edwards,  Miss.  Sci.  an  Mexiqne,  pt.  5,  i,  pL  39 
pi.  ux,  tig.  2,  1880. 

Panopeus  depre89us  is  readily  distingnisked  from  dissimUu  by  havii 
the  male  abdomen  composed  of  five  segments  instead  of  six.    it  is  dl 
tingaished  from  all  other  species  by  the  flattened  carapace  with  trai 
verse  granulate  ragae,  the  nearly  straight  front,  and  the  prominei 
semi-spoon-shaped  fingers  of  the  small  hand,  and  occasionally  of  tbi 
large,  in  connection  with  the  black  or  dark  brown  color  of  the  fiugenl 
the  color  ranniug  np  on  the  hand  far  behind  the  gape  of  the  claw.        ] 

Margin  of  second  segment  of  male  abdomen  concave.  Cox»  of  ftft 
pair  of  feet  in  contact  with  third  segment. 

Length  of  carapace  in  large  specimen,  14  millimetres ;  width,  19l 
millimetres. 

RECORD  OF  SPECIMENS  EXAMIKED. 

Vineyard  Sound,  Massachusetts ;  U.  S.  Fish  Commission  (14799). 

Beesley's  Point,  New  Jersey  (Yale  Univ.  Mas.}. 

Virginia :  Smith's  Creek,  Potomac  River,  on  wooden  baoy  ^13845) ;  month  of  lodia 
Creek,  on  iron  buoy  (l.')929) ;  Chesapeake  Bay,  9i  to  20  fathoms  (13793)  ;  Paokatad 
River,  on  iron  buoy  (13848) ;  York  River,  on  wooden  buoy  (15403). 

South  Carolina ;  U.  S.  Fish  Commission :  Winyah  Bay  (1.568.3,  15688) ;  near  inkl 
Jones  Creek  (15685);  upper  mouth  Clambank  Creek  (15702);  Bulls  Bay  (15776) 
Charleston  Harbor  (4065) ;  Morgan  River  (15781) ;  Jericho  Creek  (15785)  ;  near 
Royal  (15727). 

Florida:  Month  of  Indian  River  (Yale  Univ.  Mua.);  Cape  Florida  (13r{99):  Gaidl 
Key  (2292);  Oyster  Bay  (6990);  Ferguson's  Pass,  Oyster  Bay  (6981);  Pnntal 
(6665);  Sarasota  Bay  (15400);  Palma  Sola,  mouth  of  Manatee  River  (15401);  Egm^ 
Key  (Yale  Univ.  Mus.);  Tampa  Bay,  near  Piney  Point  (15399);  Goodland  P^ii 
(15398) ;  Clearwater  (3278) ;  Cedar  Keys  (6418). 

9.  Panopena  diaaimilia,  sp.  nov. 

(Plate  XX,  fig.  4 ;  plate  xxiii,  fig.  1.) 

Carapace  convex  in  both  directions,  crossed  by  lines  of  granules  xetj 
much  as  in  depressus.    Gastric  regions  little  elevated. 

Front  horizontal,  little  produced,  nearly  straight,  not  at  all  foar-lobed; 
median  notch  slight;  edge  thin,  studded  with  fine  granules. 

Orbit  with  two  fissures  above,  the  interspace  a  little  produced;  upper 
and  lower  margins  set  with  a  single  row  of  granules,  which  aie  coih 
tinned  along  the  margin  of  the  antero-lateral  teeth. 

Anterior  portion  of  coalesced  tooth  conical,  short;  posterior  portioa 


""^MSir']     PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.       367 

roanded  and  long.  Anterior  edge  of  second  tooth  straight,  the  point 
hooked  forward,  posterior  edge  rounding.  Anterior  edge  of  third  tooth 
curved  forward  to  a  point.  Posterior  edge  long  and  not  so  mach  roanded 
as  that  of  the  second  tooth.  Last  tooth  small,  sharp,  point  projecting 
forward.  In  general  appearance  the  antero-lateral  teeth  are  much  like 
those  of  d^^essusj  but  cut  much  deeper  and  more  strongly  hooked  lor> 
ward. 

External  hiatus  of  orbit  a  deep-cut  triangular  notch.  Subhepatic 
and  sabbranchial  regions  closely  set  with  flattened  depressed  granules. 
As  in  depressus,  the  subhepatic  tubercle  is  wanting. 

Sides  of  second  segment  of  male  abdomen  concave.  Coxae  of  fifth 
pair  of  feet  broadly  in  contact  with  third  segment  of  abdomen.  Third 
segment  entirely  free,  its  sides  nearly  straight.  Fourth  and  fifth  nor- 
mal segments  anchylosed,  their  sides  concave,  the  fourth  broadest  at 
its  proximal  end.  Penultimate  segment  short,  its  sides  slightly  concave. 
Terminal  segment  rounded. 

Chelipeds  very  unequal.  Carpus  of  the  larger  cheliped  finely  gran- 
ulated on  its  inner  and  upper  portions,  slightly  rugose  on  its  outer 
portion.  Carpus  of  the  smaller  cheliped  more  coarsely  rugose  and 
granulate  than  that  of  the  larger.  Carpal  tooth  very  sharp,  shaped 
like  that  of  depressus.  Larger  manus  minutely  granulate,  swollen, 
deep.  Fingers  very  short,  gaping,  unarmed.  Smaller  hand  coarsely 
granulated,  with  one  or  two  longitudinal  lines  on  the  exterior  surface, 
and  with  a  double  crest  above,  the  intervening  sulcus  deeper  than 
usual  in  the  genus.  A  line  of  granules  extends  along  tbe  upper  margin 
of  the  movable  finger  nearly  to  the  tip.  Fingers  partially  spoon- 
shaped,  as  in  depressus  ;  impressed  lines  deep.  Ambulatory  feet  like 
those  of  depressus^  except  that  they  are  set  with  thinly  scattered  hairs. 

Notwithstanding  the  fact  that,  in  the  twenty  males  examined,  the 
abdomen  has  six  segments,  we  place  this  species  In  the  genus  Panopeu^^ 
as  it  has  the  character  of  the  external  hiatus  of  the  orbit,  the  teeth  of 
the  antero-lateral  margin  are  those  of  Panopeus^  the  appendages  of  the 
male  abdomen  are  characteristic  of  many  species  of  the  genus  and  not 
very  unlike  those  of  depressus.  The  whole  make-up  is  so  closely  like 
that  of  depressus  that  it  takes  a  second  look  to  distinguish  it. 

Length  of  carapace  in  large  specimen,  12  millimetres ;  width,  17  mil- 
limetres. 

RECORD  oV  SPECIMENS    EXAMINED.  . 

Trinidad ;  U.  8.  Fish  Commission,  1884  (15640). 

Vigis,  Brazil ;  Derby  and  Powers,  Hartt  Explorations,  1870  (Yale  Univ.  Mus.) 

10.  Panopaus  tranavenua  Stimpsou. 

(Plate  xxu,  fig.  2 ;  plate  xxiv,  fig.  9.) 

PanopeH$  tranavernie.  W.  Stimpson,  Ann.  Lye.  Nat.  Hist.,  vii,  p.  210,  1860.  S.  L 
Smith,  Proc.  Boston  Soc.  Nat.  Hist.,  xn,  p,  282,  1869;  Trans.  Conn.  Acad.,  u,  p. 
4, 1869;  Ann.  Kept.  Peabody  Acad.  Sci.,  3,  p.  89,  1870. 

^^rypanopeus  tranwertus.     A.  Milne  Edwards,  Miss.  Sci.  au  Mexiqoe,> 


319,  pi.  ux,  fig.  1, 1880.  ^  y^^«^  ^y  ^ 
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It  is  distiugaished  from  all  other  species  which  we  have  seen,  by  the 
convex  carapace  in  connection  with  the  lobate  teeth  and  the  contact  of 
the  coxae  of  the  fifth  pair  of  feet  with  the  third  abdominal  segment. 

The  specimens  examined  are  from  Acajutia,  San  Salvador,  F.  H. 
Bradley  (Tale  Univ.  Mus.). 

Length  of  carapace  in  large  specimen^  12  millimetres;  width,  18  mil- 
limetres 

11.  PanopeuB  ovatus,  sp.  dot. 

(Plate  xxrv,  fig.  8.) 

We  have  designated  under  this  name  nine  small  specimens  of  Fano- 
pens  from  Goncepcion  Bay,  Gulf  of  California,  collected  by  the  U.  S.  Fish 
Commission  steamer  Albatross^  March,  1889  (15786).  Carapace  sab- 
oval,  areolations  fairly  distinct,  not  protuberant.  Anterior  and  antero- 
lateral portions  of  carapace  granulated,  the  granules  not  evenly  scat- 
tered over  the  surface,  but  thrown  into  bunches  and  rugae.  Lines  from 
the  notches  between  the  antero-lateral  teeth  run  up  on  the  carapace, 
that  from  the  second  separating  the  hepatic  and  branchial  regions  aud 
ending  in  a  rounded  depression.  Groove  between  the  cardiac  and  meso- 
gastric  regions  conspicuous. 

Front  divided  by  a  very  slight  notch,  beveled,  the  beveled  edge  cov- 
ered  with  granules.  Wide  median  lobes  very  little  produced,  slightly 
rounded.    Lateral  lobes  projecting  as  small  blunt  teeth. 

The  regular  curve  of  the  orbit  is  broken  by  two  fissures,  the  space  be- 
tween which  is  straight  or  often  a  little  produced. 

Margin  of  coalesced  tooth  either  straight  or  a  little  convex.  Outline 
of  the  next  two  teeth  nearly  straight.  Last  tooth  small,  triangular  and 
obtuse.  The  notches  between  the  antero-lateral  teeth  are  deeper  and 
more  widely  gaping  than  in  transversus. 

Seventh  sternal  segment  in  the  male  entirely  covered  by  second  seg- 
ment of  abdomen.  Outline  of  abdomen  straight  or  very  slightly  con- 
cave.   Terminal  segment  rounded. 

Carpus  granulate,  carpal  groove  very  short.  Inner  angle  of  the  car- 
pus not  produced,  there  being  but  a  trace  of  a  tooth.  Fingers  arched 
and  hooked  at  the  tips,  leaving  a  slight  gape.  Dactyl  of  the  larger 
cheliped  armed  with  a  very  small  tooth  near  its  base.  Fingers  of  small 
band  marked  with  longitudinal  impressed  strisB.  Prehensile  edges 
armed  with  small  irregular  teeth. 

This  species  is  closely  allied  to  transversn^j  but  is  easily  distinguished 
by  the  areolated,  granulated,  and  more  flattened  carapace,  and  by  the 
wider  notches  between  the  teeth  of  the  antero-lateral  margin. 

Length  of  carapace  in  large  specimen,  8  millimetres ;  width,  12  milli- 
metres. 
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12.  PanopeuB  parvulus  ( Fabric ius). 

(Plate  XXI,  fig.  1 ;  plate  xxui,  figs.  2  and  3.^ 

Cancer  parvulu$.    Fabricins,  Entomologia  Systematica,  ii,  p.  451, 1793. 

Xanfho  parvulv8.    Milne  Edwards,  Hist.  Nat.  des  Crust.,  1,  p.  395,  1834.     J.  D.  Dana, 

Crnst.  U.  S.  Ex.  Ex.,  i,  p.  170,  1852. 
f  Panopeu$ politus.    S.  I.  Smitb,  Proc.  Boston  Soc.  Nat.  Hist.,  xii,  p.  282, 18^9;  Trans. 

Conn.  Acad.,  ii,pp.  3,:M,  pi.  i,  fig.  4,  1869;  Araer.  Jour.  Sci.  (2),  48,  p.  389,  1869. 
EurypanopeuB  parvulus,    A.  Milne  Edwards,  Miss.  Sci.  an  Mezique,  pt.  5,  i,  p.  322, 

pi.  Lix,  fig.  5,  1880. 
t  Eurypanopeus  poUtu8,    A.  Milne  Edwards,  Loc,  ctl.,'p.  323. 

We  liave  twenty-six  specimeDs  from  Florida,  West  Indies,  and  Brazil, 
wbich  corrt^spond  very  well  with  A.  Milne  Edwards's  description  and 
figure  of  Eurypanopens  parvulm.  Tbey  are  also  well  described  by  S.  I. 
Smith  ander  the  name  of  Fanopeus  politus. 

Seventh  segment  of  male  sternum  not  exposed.  Anchylosed  segment 
coucave  throughout  its  length,  except  that  the  proximal  end  is  angular. 
Penultimate  segment  widest  at  its  distal  end,  outline  concave.  Ter- 
minal segment  short  and  rounded. 

Length  of  carapace  in  large  specimen,  12  millimetres ;  width,  18  milli- 
metres. 

RECORD  OF  SPECIMENS  EXAMINED. 

Key  West,  Florida;  Dr.  H.  Allen  (Yale  Univ.  Mas.);  H.  Hemphill.  1885(15787). 

San  Domingo;  W.  M.  Gabb,  1878  (3202). 

Sabanilla,  U.  S.  C. ;  U.  8.  Fish  Commisaion,  1884  (15788). 

Trinidad  ;  U.  S.  Fish  Commission,  1884  (15658). 

Eio  Vermelho,  Bahia,  Brazil ;  R.  Rathbnn,  Hartt  Explorations,  1875-76. 

13.  Panopeua  planua  Smith. 
(Plate  XXIV,  figs.  10  and  11.) 

fanopeui  planu$.    S.  I.  Smith,  Proc.  Boston  Soc.  Nat.  Hist.,  xii,  p.  283,  1869.     W.  N. 

Lockington,  Proc.  Cal.  Acad.  Sci.,  vii,  p.  102,  1876. 
Eurypanopeua  planus,     A.  Milne  Edwards,  Miss.  Sci.  an  Mexiqne,  pt.  5,  i,  p.  321,  pi. 

ux,  fig.  4, 1880. 

Carapace  slightly  convex  longitudinally,  nearly  straight  transversely. 
Areolations  well  defined.  Anterior  margin  coarsely  granulate,  the 
granules  thrown  up  in  transverse  lines  or  rugae  on  the  carapace.  Pos- 
terior and  central  jwrtions  of  carapace  nearly  smooth  or  glabrous  to  the 
naked  eye.  From  the  median  notch  of  the  front  a  deep  groove  extends 
back  to  the  mesogastric  region.  There  is  also  a  deep  groove  running 
from  the  orbit  back  to  the  cardiac  region,  inclosing  the  gastric  regions. 
Between  the  second  and  third  antero-lateral  teeth  a  deep  groove  runs 
back  between  the  hepatic  and  the  branchial  regions  and  ends  abruptly 
in  a  shallow  pit.  Between  the  last  two  teeth  a  groove  of  the  same 
character  runs  back,  but  not  so  far.  The  groove  between  the  coalesced 
and  the  second  tooth  ends  abruptly  at  the  base  of  the  teeth. 
Proc.  N.  M.  91 24 
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External  lobes  of  the  front  produced  and  prominent. '  Median  lobes 
divided  by  a  V-shaped  notch,  and  produced  but  very  little  beyond  the 
lateral  lobes.  Edge  of  the  front  thickened  and  granulate;  granules 
rather  large. 

Coalesced  tooth  very  wide,  with  nearly  straight  margin.  Direction 
of  the  margin  almost  tran&verse ;  angle  of  the  orbit  very  little  produced. 
Third  tooth  a  wide  lobe,  corners  slightly  rounded,  the  edge  taking  a 
direction  nearly  perpendicular  to  the  coalesced  tooth.  Second  tooth 
similar;  direction  of  the  margin  intermediate  between  those  of  the  first 
and  third.  Posterior  tooth  pointed;  anterior  edge  very  short  and 
nearly  perpendicular  to  the  median  line,  posterior  margin  continuous 
with  the  postero- lateral  margin  of  the  carapace. 

Subhepatic  region  very  coarsely  granulate,  the  granules  extending 
up  on  the  lower  orbit.  Tubercle  prominent  and  spreading.  Inner 
lower  angle  of  the  orbit  triangular,  much  produced,  and  separated  from 
the  outer  lobe  by  a  wide  deep  sinus.  External  hiatus  wide  and  rounded 
at  the  bottom. 

Seventh  segment  of  male  sternum  slightly  exposed  in  some  speci- 
mens. Outline  of  proximal  end  of  anchylosed  segment  angular.  Ter- 
minal segment  rounded. 

Carpus  of  the  chelipeds  broad,  smooth  to  the  eye,  but  showing  fine 
granules  under  the  lens.  There  is  a  very  depressed  spine  at  the  inner 
angle,  and  no  carpal  groove.  Hands  large,  thin,  deep,  pitted,  and 
microscopically  granulate.  Dactyl  slender,  curved,  in  the  large  hand 
having  a  small  cylindrical  basal  tooth.  Tubercle  sometimes  pre^nt  on 
the  manus,  near  the  articulation  with  the  dactyl.  Immovable  finger 
triangular,  color  running  up  on  the  palm  and  behind  the  gape,  much  as 
in  depressus.    Fingers  hooked  at  the  tips. 

Length  of  carapace  in  large  specimen,  16.5  millimetres ;  width,  26.5 
millimetres. 

The  specimens  examined  are  from  the  Bay  of  Panama,  F.  H.  Brad- 
ley (Yale  Univ.  Mus.). 

14.  PanopeuB  planisBimuB  Stimpson. 

(Plate  XXI,  fig.  5  ;  plate  xxiv,  figs.  1  and  2.) 

Xantho  planiBsima.    W.  Stlmpson,  Ann.  Lye.  Nat.  Hist.  N.  Y.,  vil,  p.  205,  1860. 
Panopeus  planiMtmus.    W.  Stimpson,  Ann.  Lye.  Nat.  Hist.  N.  Y.,  x,  p.  108,  1871. 
Eurypanopeua  planissimus.    A.  Milne  Edwards,  Miss.  Sci.  an  Mexiqae,  pt.  5,  i,  p.  % 
1880. 

Carapace  flat ;  posterior  two-thirds  smooth  and  glabrous ;  anterior 
finely  granulate  and  slightly  rugose. 

Median  lobes  of  front  separated  by  a  V-shaped  notch,  produced  and 
somewhat  rounded.  Lateral  lobes  little  produced,  rounded.  Edge 
of  front  thick  and  finely  granulate,  in  some  of  the  smaller  dried  speci- 
mens appearing  double. 

Coalesced  tooth  broadly  emarginate ;  at  the  inner  angle  of  the  orbit 
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produced  and  aagalar ;  posterior  portion  rounded.  Second  tooth  an 
oblong  lobe.  Third  tooth  pointed ;  posterior  margin  about  twice  as 
long  as  the  anterior.  Fourth  tooth.'short ;  posterior  margin  continuous 
with  the  posterolateral  margin  of  the  carapace,  (iranules  on  the 
margin  of  the  teeth  very  small  and  inconspicuous. 

Subhepatic  regions  finely  granulate.     Tubercle  prominent. 

Seventh  segment  of  male  sternum  not  exposed.  General  outline  of 
distal  half  of  abdomen  nearly  straight.  Proximal  end  of  anchylosed 
segment  angular. 

Carpus  broad.  Tooth  at  the  inner  angle  very  small.  Groove  at  the 
outer  margin  deep  and  channeled,  and  a  secoud  groove  at  right  angles 
to  the  first  runs  back  on  the  carpuf),  forming  two  tubercles  on  a  line 
with  the  upper  margin  of  the  hand.  Hands  rather  thin  and  deep. 
Dactyl  of  the  large  hand  very  slender,  with  a  white,  cylindrical  tooth 
at  its  base.  Tubercle  on  the  manns  at  the  base  of  the  dactyl.  Fingers 
brown,  lighter  at  the  tips,  color  running  up  on  the  hand  in  the  larger 
specimens.         ^ 

The  carpal  groove  in  connection  with  the  flat  carapace,  the  antero- 
lateral teeth  without  prominent  granules,  and  the  emarginate  post- 
ocular  tooth,  distinguishes  this  species  readily  from  planus. 

Length  of  carapace  in  large  specimen,  8.5  millimetres;  width,  12 
millimetres. 

RECORD  OF   SPECIMENS   KXAMIXED. 

La  Paz  Harbor,  Lower  California;  L.  BeJdin^  (4629)  j  U.  S.  Fish  Commission,  1889 
(16025). 

15.  PanopeuB  serratus  Sanssare. 
(Plate  XXIV,  figs.  3  and  4.) 

Panopeus  serratuB.    H.  de  Sanssnre,  Rev.  et  Mag.  de  Zool.  (2),  9,  p.  50*2,  1857  ;  M^ra. 

Soc.  Phys.  Geneve,  xiv,  p.  432,  pi.  1,  fig.  7,  1857.     W.  S[timp8on],  Amer.  Jour. 

Sci.  (2),  27,  p.  446,  1859.    S.  I.  Smith,  Proc.  Boston  Soc.  Nat.  Hist.,  xii,  p.  280, 

1869.     E.  V.  Martens,  Arch,  fdr  Natnr.,  :)8,  p.  90,  1872.    A.  Milne  Edwards,  Miss. 

Sci.  an  Mexiqne,  pt.  5,  i,  p.  311,  1880;  Bnll.  Mus.  Comp.  Zool,,  viii,  p.  13,  1880. 
Panopevs  htrbatii  var.  serratua.     E.  J.  Miers,  Challenger  Rept.,  Zool  ,  xvii,  p.  129, 

18-6. 

To  this  species  have  been  doubtfully  referred  two  small  specimens, 
a  male  from  No  Name  Key,  Florida  (15664),  and  a  female  from  Dry 
Tortugas  (f),  Florida  (15663). 

Carapace  convex,  with  rather  well-marked  areolets.  Front  very  little 
produced,  nearly  straight,  thin,  with  a  line  of  granules  on  the  edge,  giv- 
ing it  a  minutely  denticulate  appearance.  An tero- lateral  teeth  sharp, 
the  posterior  three  hooked  forward.  Sinus  between  the  external  angU^ 
of  the  orbit  and  the  first  tooth  deep.  External  hiatus  of  orbit  a  large 
Vshaped  opening.  Subhepatic  tubercle  small  but  well  defined.  Abdo- 
men much  like  that  of  occidentalis.  Seventh  segment  of  sternum  ex- 
posed.   Coxae  of  fifth  pair  of  feet  in  contact  with  third  abdominal  seg- 
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Garpas  and  hand  coarsely  and  deusely  granalate,  rugose  above.  Car- 
pal spine  sharp,  pointing  forward.  Fingers  not  gaping.  Large  tooth 
at  the  base  of  the  dactyl  on  the  large  hand,  and  a  tooth  on  the  band  at 
the  base  of  the  dactyl. 

Length  of  carapace,  7  millimetres;  width,  8  millimetres. 

16.  PanopeuB  harttii  Smith. 
(Plate  XX,  fig.  1 ;  plate  xxiv,  fig.  5.) 

Panopeus  Harttii.  S.  I.  Smith,  Proc.  Boston  Soc.  Nat.  Hist.,  xii,  p.  280,  1869;  Trans; 
Conn.  Acad.,  ii,  pp.  5,  34,  pi.  i,  fig.  5, 1869;  Amer.  Jour.  Sci.  (2),  48,?.  389,1869. 
A.  Milne  Edwards,  Miss.  Sci.  au  Mexique,  pt.  5,  i,  p.  314,  18^. 

Second  segment  of  male  abdomen  broadest  at  its  proximal  end ;  sides 
deeply  concave.  Seventh  segment  of  sternum  well  exposed.  Coxa  of 
fifth  pair  of  feet  in  contact  with  third  segment  of  abdomen.  For  a  large 
portion  of  its  length  the  outline  of  the  abdomen  is  nearly  straight 

Length  of  carapace  in  large  specimen,  15  millimetres;  width,  22  milli- 
metres. 

A  young  female  from  St.  Thomas  is  doubtfully  referred  to  this  species. 

RECORD  OF  SPRCIMENS  EXAMINED. 

Florida:  Indian  Key;  H.  Hemphill  (15647). 
St.  Thomas;  Hartt  Explorations,  lb70  (Yale  Univ.  Mas.). 

Brazil;  Hartt  Explorations,  1875-1376:  Pernambuoo;  Rio  Formosa,  Pernambaco; 
Plataforma,  Bahia ;  Abrolhos  Islands. 

17.  Panopeus  wurdemannii  Gibbes. 
(Plate  XXIV,  figs.  6  and  7.) 

Panopeus  Wurdemannii.  Lewis R.  Gibbes,  Proc.  Amer.  Assoc.  Adv.  Sci.,  3,  p.  176, 1850. 
Joseph  Leidy,  Jour.  Acad.  Nat.  Sci.  Phila.  (2),  iii,  p.  17, 1855. 

There  is  in  the  National  Museum  a  specimen  labeled  -'Panopens  Wur- 
demannii." It  agrees  with  Gibbes's  description,  the  principal  characters 
of  which  are  as  follows : 

It  most  nearly  resembles  P.  Herbsiii.  The  anterior  edge  of  the  front  is  marked  by 
a  groove  whose  borders  are  formed  by  finely  granulated  ridges.  The  surface  of  shell 
also  is  marked  by  a  few  distinct  transverse  ridges;  the  finger  and  thumb  are  white. 

We  have  found  several  other  specimens  which  agree  with  the  firat, 
and  still  others  which  agree  in  everything  but  the  white  fingers. 

General  appearance  much  like  herbstn,  but  the  coalesced  tooth  has 
the  sinus  more  shallow  and  the  rounded  posterior  portion  longer;  no 
conspicuous  pubescence. 

A  character  common  to  all  the  specimens  is  a  short  second  segment 
of  the  male  abdomen,  exposing  broadly  the  seventh  segment  of  tbe 
sternum.  Proximal  end  of  third  abdominal  segment  but  little  prodaoed 
laterally;  outline  rounded. 

In  some  specimens  the  condyle  of  the  coxee  of  the  fifth  pair  of  feet 
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separates  the  sixth  and  seventh  segments  of  the  sternum  and  comes  in 
contact  with  the  anchylosed  segment  of  the  abdomen.  In  other  speci- 
mens the  coxaB  are  entirely  separated  from  the  anchylosed  segment. 

Carpi  and  hands  coarsely  granulate,  not  rugose.  Carpal  groove  well 
marked.  Both  hands  have  the  double  crest  above.  Fingers  of  larger 
specimens  white,  in  the  smaller  ranging  from  very  dark  to  very  light, 
with  nearly  the  distal  half  white.  Tooth  on  the  dactyl  sometimes 
wanting. 

In  some  instances  the  ambulatory  feet  are  banded  with  color,  and 
there  is  a  large  purple  spot  on  the  gastric  and  a  smaller  one  on  the 
cardiac  region. 

Two  specimens  collected  by  Mr.  B.  Bathbun  at  Bom  Fim,  Bahia,  Brazil, 
have  been  doubtfully  referred  to  this  species.  The  carpi  and  hands 
are  slightly  rugose,  but  the  general  appearance  is  that  of  tcurdemannii. 

Length  of  carapace,  5.5  millimetres;  width,  7  millimetres. 

RECORD 'of  specimens  EXAMINED. 

Florida:  Garden  Key,  DryTortngas  (3*217) ;  Marco  (15667) ;  Sarasota  Bay  (15666); 
Goodland  Point  (15665). 
Bom  Fim,  Bahia,  Brazil ;  R.  Rathban,  Hartt  Explorations,  1875-1876. 

18.  PanopeuB  angustiiroiis,  sp.  nov. 

(Plate  XXII,  fig.  3;  plate  xxiv,  fig.  18.) 

Carapace  convex ;  areolations  fairly  well  marked.  In  many  speci- 
mens a  slight  ridge  runs  from  the  base  of  the  last  anterolateral  tooth 
to  the  gastric  lobes. 

Front  very  narrow,  much  produced,  divided  into  four  lobes,  the  mid- 
dle lobes  separated  by  a  prominent  V-siiaped  notch  From  the  notch 
the  margin  curves  backward  to  the  lateral  lobes  which  are  small  and 
inconspicuous. 

Orbits  with  two  fissures  above;  the  space  between  the  fissures  rounded 
and  produced. 

Antero- lateral  edge  thin  and  upturned.  In  the  coalesced  tooth  the 
sinus  is  shallower  in  the  adult  than  in  the  young ;  the  orbital  angle  is 
sharp,  posterior  angle  rounded.  Second  tooth  broad  j  anterior  edge 
running  nearly  perpendicular  to  the  median  line  of  the  carapace.  Pos- 
terior edge  much  longer  than  the  anterior  and  cut  obliquely  backwards 
and  outwards  from  the  tip.  In  the  third  tooth  the  anterior  and  poster- 
ior margins  are  more  nearly  equal ;  the  posterior,  however,  a  little  the 
longer.  Posterior  tooth  shorter,  sharper,  and  less  prominent  than  the 
others.    The  teeth  are  separated  by  narrow  deep  cuts. 

Inner  lower  angle  of  the  orbit  pointed,  conical,  and  produced  much 
beyond  the  inner  upper  angle.  External  fissure  usually  deep,  closed  at 
the  bottom,  widely  spreading  at  the  opening.  Hepatic  tubercle  want- 
ing. The  pterygostomian  region  is  much  swollen.  The  maxillipeds  are 
qnadrate,  their  external  anterior  angles  rounded. 
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Id  the  male  abdomeD  the  third,  fourth,  and  fifth  normal  segments  are 
anchylosed,  bat  between  thede  segments  on  each  side  there  is  a  short 
deep  groove,  making  a  superficial  division  (PI.  xxiv,  fi^.  18).  Third 
normal  segment  nearly  as  wide  as  the  first,  its  sides  very  much  roamled, 
while  the  sides  of  the  fourth  and  fifth  normal  segments  are  concave. 
Seventh  segment  of  the  sternum  much  exposed,  cutting  off  the  coxieof 
the  fifth  pair  of  feet  from  contact  with  the  third  abdominal  segment, 
and  the  male  verges  pass  through  a  closed,  or  in  some  specimens  a 
nearly  closed,  canal. 

Meros  of  the  chelipeds  short  and  deep.  On  its  upper  margin  is  a 
short  tooth  pointing  forwards;  behind  this  tooth  the  margin  is  ordi- 
narily straight  for  some  distance,  this  straight  part  ending  sometimes 
in  an  obtuse  angle,  sometimes  in  a  small  tooth.  Carpal  groove  deep. 
Tooth  at  the  inner  angle  of  the  carpus  subcylindrical  and  obtuse.  In 
most  specimens  there  is  also  a  flattened  tubercle  on  the  carpus  in  aline 
with  the  superior  margin  of  the  hand.  L^rge  hand  smooth,  deep  and 
swollen;  fingers  conspicuously  gaping,  with  a  prominent  cylindrical 
tooth  near  the  base  of  the  dactyl;  also  a  tooth  on  the  hand  at  the  base 
of  the  dactyl.  Fingers  of  each  hand  strongly  hooked  at  the  tips.  The 
color  of  the  fingers  varies  from  black  to  dark  brown,  does  not  extend 
up  on  the  hand,  and  is  lighter  at  the  tips.  Ambulatory  feet  slender, 
dactyls  long  and  hairy. 

Length  of  carapace  in  large  specimen,  19.5  millimetres;  width,  28 
millimetres. 

RECORD  OF  SPECIMENS   KXAMIXED. 

Vineyard  Sound,  MassachuBetts  (15639). 

Buzzard's  Bay,  8  fathoms  (15638). 

Narragansett  Bay,  Rhode  Island,  12^  fathoms  (5769). 

Long  Island  Sound  on  oyster  grounds;  U.  S.  Fish  Commission,  1890:  Off  Milford, 
Stratford,  Bridgeport,  and  Norwalk,  Connecticut. 

Hampton  Roads,  Virginia.  11  to  12  fathoms  (156tl). 

Fort  Macon,  North  Carolina  (Yale  Univ.  Mus.). 

South  Carolina;  U.  S.  Fish  Commission,  1890-lc^91:  Near  Port  Royal  (15728);  one 
mile  inside  of  May  River  (15732);  west  end 'of  Skull  Creek  (157:^9);  month  of  Ball 
Creek  (15723);  Calibogue  Sound  (15774). 

Florida:  Marco  (15642) ;  Piinta  Rassa  (15643);  Charlotte  Harbor  (15644);  Sarasot* 
Bay  (15645). 

Vigia,  Brazil;  Derby  and  Powers,  Hartt  Explorations,  1870  (Yale  Univ.  Mns.). 

From  the  last-named  locality  there  is  but  a  single  small  specimen 
with  claws  detached,  which  apparently  belongs  to  this  species. 

19.  Panopeus  hemphiUii,  sp.  nov. 
(Plat«  XXIV,  figs.  12  and  13.) 

Carapace  somewhat  hexagonal,  widest  at  its  third  antero-lateral 
teeth.  Areolations  fairly  well  marked.  On  each  of  the  frontal  lobes 
there  is  a  patch  of  granules.  From  the  base  of  the  depression  between 
the  second  and  third  antero-lateral  teeth  there  is  a  broken  line  of 
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granules  extending  across  the  carapace.  On  the  gastric  areolations 
these  granules  are  bunched. 

Front  produced,  faintly  fonr-lobed  and  divided  in  the  middle  by  a 
deep,  narrow  notch,  the  outer  angles  of  which  are  ordinarily  rather 
sharp.  Median  lobes  curve  backwards  to  the  much-flattened  and  in- 
conspicuous lateral  lobes.  On  the  margin  of  the  front  there  is  a  single 
row  of  granules  which  give  it  a  denticulate  appearance.  These  granules 
extend  around  the  antero-lateral  margin,  where  they  are  less  conspicu- 
ous than  on  the  front. 

Upper  portion  of  the  orbit  with  two  sutures  more  or  less  open.  Goal- 
esced  tooth  divided  part  way  to  its  base  by  a  broad  sinus,  anterior 
angle  sharp,  posterior  rounded.  Anterior  edge  of  second  normal  tooth 
straight,  outer  edge  truncate,  rounding  gradually  backward  to  the  sinus. 
Third  normal  tooth  slightly  hooked  forward.  A  bunch  of  granules  be- 
gins on  the  point  and  widens  out  till  it  occupies  the  whole  raised  sur- 
face of  the  tooth.  Anterior  and  posterior  margins  of  fourth  tooth 
very  nearly  alike,  the  anterior  very  slightly  concave.  The  points  of  the 
coalesced  tooth  and  the  point  of  the  second  tooth  are  in  a  straight  line, 
and  nearly  in  line  with  the  internal  angle  of  the  orbit,  giving  the  cara- 
pace a  hexagonal  appearance.  The  cuts  between  the  teeth  are  rounded 
at  the  base,  and  the  whole  anterior  base  of  the  third  tooth  is  hollowed 
out  forming  a  pit  which  runs  back  under  the  ridge  of  the  tooth. 

External  hiatus  of  the  orbit  V-shaped.  Subhepatic  tooth  very 
slight. 

Outline  of  male  abdomen  concave.  Second  segment  short,  sides 
straight,  nearly  parallel.  Seventh  sternal  segment  showing  broadly ; 
coxse  of  fifth  pair  of  feet  altogether  cut  off  from  contact  with  third 
abdominal  segment.  Penultimate  segment  broadest  at  its  distal  end, 
sides  straight.    Terminal  segment  triangular,  as  long  as  broad. 

Meros  of  chelipeds  longer  than  usual  in  the  genus.  Carpus  and 
upper  portion  of  hand  thickly  covered  with  large  grannies.  Carpus 
rugose,  carpal  depression  present.  Upper  margin  of  hand  surmounted 
by  two  ridges.  Large  hand  deep  and  strong.  Small  hand  with  the 
fingers  much  deflexed.  Dactyl  of  large  cheliped  with  a  cylindrical 
tooth,  which  is,  however,  occasionally  wanting,  and  a  tooth  on  the 
manus  at  the  base  of  the  dactyl.  Prehensile  edge  of  the  fingers  den- 
tate. Color  of  the  fingers  clear  white,  in  the  large  hand  extending 
nearly  to  the  gape  of  the  claw.    Ambulatory  feet  slender,  dactyls  hairy. 

This  species  is  very  distinct  from  any  others  that  we  have  examined, 
and  is  easily  distinguished,  by  its  denticulate  front  in  connection  with 
the  dentation  of  the  anterolateral  margin,  and  the  white  fingers  with 
cylindrical  basal  tooth. 

Length  of  carapace  in  large  specimen,  6.5  millimetres ;  width,  9.5 
millimetres. 

KECORD  OF  SPECIMENS  EXAMINED. 

Florida:  Key  Largo  (15648);  Indian  Key  (15649);  No  Name  Key  (15650);  Key 
West  Harbor  (15651);  Key  West  (15652);  f  Dry  Tortugas  (15653). 
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20.  Panopeus  bennudeiuiBk  sp.  nov. 
(Plate  XX,  fig.  2;  plate  xxiv,  figs.  14  and  15.) 

Carapace  distinctly  areolated,  posteriorly  as  well  as  aDterioriy. 
Areolations  orDamented  with  transverse  lines  and  occasional  small 
clusters  of  granules. 

Front  much  produced,  rather  deeply  cleft  in  the  center,  the  cleft 
rounding  out  into  the  median  lobes  which  are  produced  at  this  point 
Outer  angles  of  the  front  not  produced  in  some  specimens,  and  slightly 
in  others.  Edge  of  front  oblique,  thickened,  densely  granulate,  and 
showing  a  slight  marginal  groove.  There  are  two  fissures  on  the  upper 
orbital  margin. 

First  and  second  teeth  of  the  anterolateral  margin  flat  and  thin; 
third  and  fourth  thickened,  with  anterior  margins  concave  and  hol- 
lowed. The  sulcus  of  the  coalesced  tooth  varies  greatly  with  the  speci- 
men. Second  tooth  the  largest,  separated  from  the  first  by  a  wide  and 
deep  notch ;  anterior  margin  straight,  pointing  slightly  forward  and 
not  at  all  hooked ;  posterior  angle  nearly  straight  anteriorly,  bat 
rounding  backward  to  the  broad  and  deep  notch  which  separates  it 
from  the  third  tooth.  In  most  specimens  the  anterior  margin  of  the 
third  tooth  is  concave.  The  tooth  is  much  narrower  than  the  second, 
and  its  posterior  margin  curves  gradually  backward  to  the  bottom  of 
the  notch.  Fourth  tooth  much  the  smallest,  sharp  pointed,  and  di- 
rected nearly  perpendicular  to  the  median  line.  The  depressions 
between  these  teeth  unite  with  the  depressions  between  the  areolets. 

External  hiatus  of  orbit  widely  V-shaped.  Internal  angle  of  lower 
margin  produced  into  a  rather  sharp  tooth.  Remainder  of  margin  not 
produced  in  a  flattened,  rounded  tooth,  but  nearly  straight.  There  is  a 
slight  swelling  instead  of  a  hepatic  tubercle. 

Outline  of  male  abdomen  slightly  concave.  First  and  third  segments 
comparatively  narrow  and  of  about  equal  width.  Second  segment 
much  narrower,  showing  the  sternal  plates.  Coxae  of  fifth  pair  of  feet 
not  in  contact  with  anchylosed  segment.  Outline  of  third  normal  seg- 
ment very  convex  or  rounded,  of  fourth  normal  very  concave,  and  of 
fifth  normal  nearly  straight  Penultimate  and  terminal  segments 
about  equal  in  length.  Distal  portion  of  penultimate  segment  slightly 
broader  than  the  proximal. 

Meros  of  chelipeds  very  deep,  having  a  quadrate  appearance,  and 
carrying  an  obtuse  tooth  on  its  upper  margin.  Carpi,  chelipeds,  and 
bases  of  the  dactyls  finely  granulate.  Carpal  depression  well  defined 
along  the  margin,  and  extending  around  to  the  tooth  on  the  inner 
angle.  Large  cheliped  very  deep  and  rather  thick.  Fingers  light 
brown,  in  some  specimens  white.  Ambulatory  feet  slender;  dactyls 
very  slender  and  hairy. 

The  antero-lateral  teeth  are  somewhat  like  those  of  areolatuSf  which, 
however,  is  separated  from  hermxidensis  by  other  strongly  marked  char- 
acters. 
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Length  of  carapace  in  large  specimen,  9  millimetres ;  i^idtb,  12  milli- 
metres. 

The  specimens  examined  were  collected  in  the  Bermudas  by  Mr.  G. 
Brown  Ooode,  1876-'77. 

21.  Panopeua  affinis  Streets  and  Kingsley. 

Panopeui  transversua.      W.  N.  LockiDgton,  Proc.  Cal.  Acad.  Sci.,  vii,  p.  102,  1876 

(Don  Stimpson). 
Panopeus  affinis.    Streets  and  Eingsley,  Ball.  Essex  Inst.,  ix,  p.  106,  1877.    J.  S. 

Kiogsley,  Proc.  Boston  Soc.  Nat.  Hist.,  xx,  p.  151,  1879. 
Ewiftium,  affine,    A.  Milne  Edwards,  Miss.  Sci.   au  Mexiqne,  pt.  5,  i,  p.  334,  pi.  LX^ 

fig.  1, 1880.    E.  J.  Miers,  Challenger  Kept.,  Zool..  xvii,  p.  140,  1886. 

Carapace  mnch  flattened,  front  two-lobed,  inner  and  enter  angles  of 
lobes  evenly  rounded.  Front  and  autero-lateral  margins,  especially 
the  hepatic  regions,  granulate.  External  angle  of  orbit  sharp,  sep- 
arated from  the  first  antero-lateral  tooth  by  a  scarcely  perceptible  sinus, 
second  tooth  lobate,  third  tooth  broadly  triangular,  last  tooth  very 
small  and  obtuse.  Male  abdomen  comparatively  broad,  and  tapering 
from  the  middle  of  anchylosed  segment  to  the  tip.  Sixth  and  seventh 
sternal  plates  nearly  in  contact  Large  cheliped  with  a  small  tooth  at 
the  base  of  the  dactyl,  and  also  one  on  the  manus.  Ambulatory  feet 
sparsely  set  with  long  hairs. 

Length  of  carapace  in  large  specimen,  12.7  millimetres;  width,  18 
millimetres. 

RECORD  OF  SPECIMENS  EXAMINED. 

Galf  of  California;  U.  S.  Fish  Commission,  1889:  Sau  Luis  Gonzales  Bay,  Lower 
California  (16027);  Puerto  Refugio,  Angel  Island  (16026). 

22.  PanopeuB  crenatua  Edwards  and  Lacas. 

(Plate  XXI,  fig.  4;  plate  xxiv,  fig.  17.) 

Panopeui  crenaius.     Milne  Edwards  and  Lncas,  D'Orbigny's  Voy.  I'Am^r.  M^rid., 

p.  16,  pi.  viii,   fig.  1,  1843.     Adam  White,  Crnst.  in  Brit.  Mue.,  p.  18,  1847. 

James  D.  Dana,  Crnst.  U.  S.  Ex.   Ex.,  p.  181,  1652.    Spence  Bate,  Nat.  in  Brit. 

Columbia,  ii,  p.  270,  1866.    S.  I.  Smith,  Trans.  Conn.  Acad.,  ii,  p.  5,  1869;  Kept. 

Gfol.  Sar.  Canada  for  1878-^79  (18d0),  p.  209  B. 

EurypanopeuB  crenatua,    A.  Milne  Edwards,  Miss.  Sci.  an  Mexique,  pt.  5,  i,  p.  318, 

1880. 
fKHrypanopeu$  peruvianua,    A.  Milne  Edwards,  Loe.  cit.^  pi.  LX,  fig.  3. 

Larger  than  transversiiSj  with  a  more  prominent  front,  and  readily 
distinguished  from  the  latter  and  from  all  other  species  of  Panopeus  that 
we  have  examined,  by  the  short  second  segment  of  the  abdomen,  in  con- 
nection with  the  lobate  antero-lateral  margin. 

The  seventh  segment  of  the  male  sternum  is  so  exposed  and  dilated 
toward  the  sixth  that  the  verges  pass  through  an  entirely  closed  channel. 
In  the  anchylosed  segment,  the  sides  of  the  third  normal  segment  are 
very  much  rounded,  those  of  the  fourth  normal  are  straight,  and  of  the 
fifth  normal  convex.  Sides  of  penultimate  straight  andj^allel.  Ter- 
minal segment  much  broader  than  long.  -  "^  Vj,i2^i:;.loOQlc 
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Length  of  carapace  Id  large  specimen,  19  millimetres;  width,  27  mil- 
limetres. 

The  specimens  examined  are  from  Callao,  Pern;  F.  H.  Bradley  (Yale 
Univ.  Mus.). 

23.  PanopeuB  haniflii  (Gould). 

(Plate  XXI,  fig.  2;  plate  xxiv,  fig.  16.) 

PilumnvB  harrisii.    A.  A.  Goald,  loTert.  of  Mass.,  p.  :i2(),  1841. 

Panopeue  harrmi.  W.  Stimpsou,  Anu.  Lye.  Nat.  Hist.,  vii,  p.  55,  1859.  S.  I.  Smith, 
Eept.  Commr.  of  Fiaheries  for  1871  and  1872  (1874),  pp.  547,  313;  Traos.  Conii7 
Aead.,  v,  p.  37,  1679.  J.  S.  Kingsley,  Proc.  Acad.  Nat.  Sci.  Pbila.,  p.  319, 1^3 
A.  E.  Verrill,  Check-List  of  Marine  Invert.,  p.  1,  1879.  A.  Milue  Edwards,  Hiss. 
Sci.  an  Mexiqne,  pt.  5,  i,  p.  312,  pi.  LViii,  fig.  3,  1880 ;  Ball.  Mas.  Conip.  ZooL, 
VIII,  p.  13,  1880.  R.  Ratbban,  Fishery  Industries  of  U.  8.,  section  i,  p.  77?, 
1884.    Carl  F.  Glssler,  Amer.  Nat.,  xviii,  p.  225.  1884. 

Garapace  convex  Ion  gitndiually,  much  less  convex  transversely;  wider 
posteriorly  than  the  other  species  of  the  genus,  giving  it  more  of  a  quad- 
rilateral appearance.  There  are  two  transverse  lines  of  grannies  on  the 
gastric  region,  a  line  extending  from  the  posterior  tooth  to  the  gastric 
region,  and  a  line  on  the  mesogastric. 

Front  very  little  produced,  nearly  straight,  channeled  on  its  forward 
edge,  giving  it  a  double  appearance;  upper  and  lower  margins  granu- 
late ;  median  notch  triangular. 

Antero-lateral  teeth  not  prominent.  Coalesced  tooth  inconspicuous, 
flattened.  Second  and  third  teeth  point  obliquely  forward.  Last  tooth 
small. 

External  hiatus  of  orbit  a  very  slight,  nearly  closed  fissure.  Sab- 
hepatic  tubercle  wanting. 

Second  segment  of  male  abdomen  short,  much  broader  at  its  distal 
end,  sides  nearly  straight.  Seventh  steri:al  plate  exposed,  in  contact 
with  the  sixth,  covering  the  verges.  Abdomen  much  constricted  at 
the  articulation  of  the  anchylosed  and  penultimate  segments.  Ter. 
minal  segment  about  as  long  as  broad.  Distal  end  flattened,  giving  it 
a  subrectangular  shape. 

Distal  edge  of  carpus  bordered  by  a  line  of  granules.  Lines  and 
buuches  of  granules  are  scattered  over  the  upper  surface.  Carpal 
groove  prominent.  Hands  and  fingers  white,  with  no  large  tooth  at 
the  base  of  the  dactyl  and  none  on  the  manus.  The  two  ridges  on  the 
upper  edge  of  the  hand  are  granulate,  and  there  are  granules  also  on 
the  upper  edge  of  the  fingers.  Fingers  slender,  their  prehensile  edges 
evenly  dentate.    Ambulatory  feet  long,  slender,  and  compressed. 

Some  of  the  specimens  from  the  region  of  Wiuyah  Bay,  South  Caro- 
lina, were  found  in  streams  where  the  water  was  entirely  fresh. 

Length  of  carapace  in  large  specimen,  11  millimetres ;  width,  14.5 
millimetres. 
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RECORD  OF  SPECIMENS  EXAMINED. 

Beealey's  Point,  New  Jersey  (Yale  Univ.  Mus.). 

Potomac  River  (3176). 

Near  Winyah  Bay,  South  Carolina;  U.  S.  Fish  Commission,  1890-'91. 

8t.  John's  River,  Florida  (Yale  Univ.  Mus.). 

Month  of  Indian  River,  Florida  (Yale  Univ.  Mus.). 

24.  PanopeuB  limoBUB  (Say). 

Cancer  Umo$a.    Thomas  Say,  Jour.  Aoad.  Nat.  Sci.  Phila.,  i,  p.  446,  1817. 

Panopeus  limosus.    Milne  Edwards,  Hist.  Nat.  des  Crust.,  i,  p.  404,  1834.    J.  £.  De 

Kay.  Crust,  of  N.  Y.,  p.  5,  1844.     Adam  White,  Crust,  in  Brit.  Mus.,  p.  18,  1847. 

Lewis  R.  Gibbes,  Proo.  Acad.  Nat.  Sci.  Phila.,  v,  p.  23, 1850;  Proc.  Amer.  Assoc. 

Adv.  Sci.,  Ill,  p.  176,  1850.    H.  Lucas,  Hist.  Nat.  des  Crust.,  p.  90,  1851.    E.  v. 

Martens,  Arch,  fiir  Natur.,  38,  p.  91, 1872. 
EuryiiuM  limosum,    W.  Stimpson,  Ann.  Lye.  Nat.  Hist. ,  vii,  p.  56, 1859.    J.  S.  Kingsley , 

Proc.  Acad.  Nat.  Sci.  Phila.,  p.  319,  1878 ;  xxxi,  p.  394, 1879.    A.  Milne  Edwards, 

Miss.  Sci.  an  Mexique,pt.  5,  i,  p.  332,  pL  lx,  fig.  2, 1880.    E.  J. Miers,  Challenger 

Rept.,  Zool.,  XVII,  p.  141, 1886. 

NameroQS  specimens  of  this  well-known  crab  were  found  in  the 
marshy  banks,  a  little  below  high-tide  mark,  in  burrows  partially  filled 
with  water.  In  the  fresh  state  they  are  readily  recognized  and  sepa- 
rated from  all  other  crabs  by  the  color.  Carapace,  a  brilliant  purplish 
blue;  carpus  and  hand,  bluish  ;  proximal  upper  half  of  the  dactyls  of 
chelipeds^  pink ;  remainder  of  fingers,  porcelain  white ;  lower  portion 
of  chelipeds  and  carpal  tooth,  orange-yellow. 

Carapace  very  convex  longitudinally,  nearly  straight  transversely. 
Front  much  deflexed,  composed  of  two  lobeid,  the  inner  and  outer 
angles  alike  and  evenly  rounded.  A  slight  emargination  in  the  coa- 
leHced  tooth.  Second  tooth  semi-lobate ;  third  and  fourth  short,  pointed, 
triangular. 

Carpal  groove  wanting.  Fingers  evenly  dentate.  In  the  larger 
cheliped  there  is  a  slight  tooth  on  the  dactyl,  and  also  one  on  the 
manas. 

Appendages  of  male  abdomen  very  much  like  those  of  herbstii,  with 
the  obesus  type  of  which  it  is  associated,  burrowing  in  the  same  bank. 

Length  of  carapace,  28  millimetres;  width,  42.5  millimetres. 

RECORD  OF  SPECIMENS  EXAMINED. 

Port  Royal  Island,  Sonth  Carolina ;  U.  S.  Fish  Commission,  1891  (1602d). 

Key  West,  Florida  (9899, 13824). 

Curasao ;  U.  S.  Fish  Commission,  1884  (7579). 

Plataforma,  Bahia,  Brazil;  R.  Rathbnn,  Hartt  Explorations,  l875-'76. 

SPECIES  NOT  EXAMINED. 

1.  Panopeus  chilensis  Edwards  and  Lucas. 

Panopeu9  chilenHs,  Milne  Edwards  and  Lacas,  D'Orbigny's  Voy.rAm(5r.  M^rid.,  p. 
16,  pi.  VIII,  fig.  2, 1843.  Gay,  Historia  de  Chile,  Zool.,  3,  p.  139, 1849.  S.  1.  Smith, 
Proc.  Boston  Soc.  Nat.  Hist,  xii,  p.  279,  1869.  T.  H.  Streets,  Proc.  Acad.  Nat 
Sci.  Phila.,  (3),  i,  p.  239,  1871.  W.  N.  Lockington,  Proc.  Cal.  Acad.  Sci.,  vii,  p 
108, 1876.     A.  Milne  Edwards,  Miss.  Sci.  an  Mexiqao,  pt.  5,  i,  p.  315,  IdSO. 
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Carapace  convex,  areolated.  Front  prodaced,  narrower  than  in 
Jierbatii.  Anterolateral  teeth  triangulaTj  the  last  three  pairs  with  points 
directed  forward. 

This  species  and  P.  validus  Smith  are  very  closely  n  lated,  bat  oar 
specimens  of  the  latter  differ  from  the  figure  of  ehilenHs  given  by  Ed- 
wards and  Lucas,  in  the  deep  but  closed  median  cleft  of  the  front, 
in  the  broader  bases  of  the  antero-lateral  teeth,  in  the  deeper  sulcus  of 
the  coalesced  tooth,  and  the  stouter  ambulatory  feet.  The  front  of 
chilenais  is  nearly  straight,  while  in  validus  the  lateral  lobes  are  pro- 
duced and  prominent.    The  fingers  also  of  chilenaia  are  not  channeled. 

Length,  26  millimetres ;  width,  38  millimetres. 

Chili ;  Panama ;  west  coast  of  Mexico. 

2.  PanopeuB  subverrucosuB  (White). 

Ozius  f  SHbverntcosus,    Adam  White,  Crast.  in  Brit.  Mas.,  p.  19,  1847;  Proc.  Zool. 

Soc.  LoadoD,  xv,  p.  226,  1847. 
Fanopeus  aithverrucotua,    E.  J.  Miers,  Challenger  Rept.,  Zool.,  xvii,  p.  129,  1886. 

Carapace  with  latero-anterior  side  short,  with  three  deep  incisions 
forming  four  lobes,  the  two  middle  truncated  ;  carapace  above  irregu- 
lar, the  edges  and  under-side  thickly  covered  with  small  warts.  Front 
formed  of  two  truncated  widish  lobes,  separated  by  a  very  slight  notch  j 
a  deepish  uotch  between  the  front  and  the  orbit,  and  a  sinus  between 
the  outer  orbital  angle  and  the  first  lobe  of  the  side.    Hab.  —  t 

This  species  is  represented  in  the  British  Museum  by  a  carapace  only. 

3.  PanopeuB  laBvis  Dana. 

Panopeus  Icex^s,    J.  D.  Dana,  Crnst.  U.  S.  Ex.  Ex.,  i,  p.  180,  1852. 
'^IPanopeus  Icevis."    E.  J.  Miers,  Challenger  Rept.,  Zool.,  xvii.,  p.  129,  1886, 

Carapace  smooth,  scarcely  shining,  not  distinctly  areolate,  frontnearly 
straight,  not  produced,  minutely  emarginate,  anterolateral  margin  thin, 
fonr-lobed,  second  and  third  lobes  neatly  dentiform  and  acute,  the  pos- 
terior margin  of  these  teeth  arcuate,  fourth  narrower.  Anterior  feet 
very  unequal,  unarmed,  rounded  above,  hand  smooth,  a  little  shining 
on  outside,  movable  finger  smooth,  without  a  large  basal  tooth.  Eight 
posterior  feet  slender,  margins  pubescent,  third  joint  nearly  naked. 

Locality  doubtful. 

The  figure  as  given  by  Dana  represents  a  species  very  distinct  from 
any  that  we  have  examined. 

4.  Panopeus  americanus  Saussure. 

Panopens  americanus,  H.  de  Saussure,  Rev.  et  Mag.  de  Zool,  (2),  9,  p.  502,  18.'>7j 
M6in.  Soc.  Phys.  Geneve,  xiv,  p.  432,  pi.  1,  tig.  8,  1857.  W.  8[timpson],  Amer. 
Jonr.  Sci.  (2),  27,  p.  446,  ia'>9.  E.  v.  Martens,  Arch.  fUr  Natar.,  38,  p.  90,  Wi. 
A.  Milne  Edwards,  Miss.  Sci.  au  Mexique,  pt.  5,  I,  p.  311,  1880. 

Small;  carapace  flat,  more  quadrate  than  serratus ;  margins  lobate. 
Saussure,  in  his  description  and  figure,  represents  this  species  with 
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lobate  teeth,  which,  in  coDnection  with  the  proportionately  greater 
length  of  the  carapace,  readily  distingaishes  it  from  any  other  species. 
West  Indies. 

5.  PanopeuB  abbreviatus  Stimpsoo. 

Panopeus  abbreviatus,    W.  Stimpson,  Ana.  Lye.  Nat.  Hist.  N.  Y.,  vii,  p.  211,  1860. 
Eurifpanopeus  abbreviatus,    A.  Milne  Edwards,  Mistf.  8ci.  au  Mexiqae,  pt.  5',  i,  p.  3*20, 
pi.  ux,  fig.  3,  1881. 

Carapace  broad,  transversely  rugose;  regions  well  defined,  but  not 
protuberant;  front  rather  narrow  and  but  little  projecting;  margin 
seen  from  above  nearly  straight  and  obliquely  truncated  or  beveled,  the 
beveled  surface  being  granulated;  supraorbital  fissure  distinct;  antero- 
lateral teeth  normal  in  number  and  rather  prominent;  subhepatic  re- 
gions granulated ;  a  slight  tuberculiform  prominence  beneath  the  first 
anterolateral  tooth ;  chelipeds  smooth ;  surface  microscopically  punc- 
tated. 

Barbados. 

Edwards's  figure  shows  the  front  broad,  the  antero-lateral  margin 
lobate,  the  fourth  tooth  scarcely  perceptible.  The  appearance  of  the 
carpus  is  something  like  that  of  ovatm  from  Lower  California. 

6.  Panopeua  afiicanua  A.  Milne  Edwards. 

Panopeus  africanus,  A.  Milne  Edwards,  Ann.  Soc.  Entom.  France  (4),  7,  p.  276, 
1867;  Miss.  8ci.  an  Mexique,  pt.  5,  i.  p.  308,  1880.  E.  J.  Miers,  Challenger 
Kept.,  Zool.,  XVII,  p.  129,  1886. 

A.  Milne  Edwards  says  of  this  species  that  it  is  much  like  chilenais, 
bat  the  front  is  less  advanced,  the  carapace  more  granulate,  the  antero- 
lateral teeth  are  directed  more  outward  and  less  forward,  and  lastly, 
the  feet  are  much  more  pubescent  than  in  chilensis. 

West  coast  of  Africa. 

7.  Panopeus  bradleyi  Smith. 

Panopeus  Bradleyi,  S.  I.  Smith,  Proc.  Boston  Soc.  Nat.  Hist.,  xii,  p.  281,  1869. 
W.  N.  Lockington,  Proc.  Cal.  Acad.  Sci.,  vii,  p.  102,  1876.  A.  Milne  Edwards, 
Miss.  Sci.  an  Mexiqne,  pt.  5,  l,  p.  317, 1880. 

Carapace  transversely  flat,  longitudinally  convex;  areolations  well 
marked.  Antero-lateral  teeth  upturned;  front  slightly  prominent, 
nearly  horizontal,  edge  thin ;  sinus  of  coalesced  tooth  rounded ;  remain- 
ing teeth  rather  prominent,  triangular,  thickened  along  the  anterior 
edge.  Chelipeds  with  carpi  rugose  externally.  Larger  hand  stout, 
tiugers  short,  widely  gaping,  irregularly  toothed  within,  and  with  a 
stout  tooth  at  the  base  of  each  finger,  the  one  on  the  dactyl  shutting 
just  within  the  other. 

Length  of  carapace  in  the  male,  8.4  millimetres ;  breadth,  11.5  mill- 
imetres. 

Panama. 
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8.  PanopeuB  purpureas  Lockington.* 

Panopeus  piirpureus.  W.  N.  Lockington,  Proo.  Cal.  Acad.  Sci.,  vii,  p.  101, 1876. 
Streets  and  Kingsley,  Ball.  Essex  Inst.,  ix,  p.  105,  1877.  J.  S.  Kingsley,  Proe. 
Boston  Soc.  Nat.  Hist.,  xx,  p.  152,1879.  A.  Milne  Edwards,  Misd.  Sci.  an  Mex- 
ique,  pt.  5,  i,  p.  316,  pi.  LVii,  fig.  3, 1880. 

Kingsley  says  of  this  species: 

This  form  is  very  near  P.  validus  Smith,  and  probably  will  prove  to  be  merely  a 
variety  of  it.  In  comparison  with  Smith's  description  and  with  anthentic  specimens 
of  P.  validus  brought  from  the  Gnlf  of  Fonseca,  by  J.  A.  McNiel,  it  presents  the  fol- 
lowing dilferences:  Carapace  smoother,  and  the  grannlous  rngie  less  numeroas ;  front 
less  prominent,  and,  seen  from  above,  nearly  straight;  fissures  of  the  orbit  less  evi- 
dent; tooth  at  inner  angle  of  orbit  below  broader  and  shorter,  second  normal  tooth 
of  antero-lateral  margin  separated  from  the  angle  of  the  orbit  by  a  narrower,  more 
triangular  notch ;  notches  between  the  remaining  teeth  narrower,  the  teeth  themselves 
having  a  distinct  elevated  margin.  Propodus  of  chelipeds  with  an  obtuse  crest 
above ;  the  tooth  on  the  outer  surface  of  larger  hand  nearly  obsolete,  dactyln:*  with 
a  large  basal  tooth.    Ambulatory  feet  less  compressed  than  in  P,  validits. 

Lower  California;  west  coast  of  Nicaragua. 

This  species  appears  to  us  to  be  nearer  to  chilensis  than  to  validus. 

9.  PanopeuB  zanthiformlB  A.  Milne  Edwards. 

Panopeus  xanthifamiia.  A.  Milne  Edwards,  Miss.  Sci.  an  Mexiqne,  pt.  5,  i,  p.  353, 
pi.  Liii,  tig.  4,  1880;  Bull.  Mus.  Comp.  Zool.,  viii,  p.  13,  1880.  E.J.  Miers, 
Challenger  Kept.,  Zool.,  xvii,  p.  129,  1886. 

Resembles  Xanthodes.  Carapace  flattened,  granulated  on  the  antero- 
lateral borders.  Front  composed  of  two  lobes ;  median  fissure  narrow. 
Orbit  wide ;  inferior  border  crenulate.    First  antero-lateral  tooth  small, 

*Since  this  paper  has  been  in  type,  several  specimens  of  purpureua,  from  Gnaymas, 
Mexico,  have  been  presented  to  the  National  Museum  by  Mr.  P.  L.  Jony.  The  fol- 
lowing description  is  based  on  these  specimens: 

Carapace  convex  in  both  directions,  finely  granulate,  marked  on  the  anterior  half 
by  transverse  granulous  rngaB.  Front  nearly  straight,  faintly  fonr-lobed.  Coalesced 
tooth  with  shallow,  rounded  sinns.  Remaining  teeth  much  as  in  herhatii,  not  strongly 
hooked  nor  separated  by  broad  sinuses  as  in  tmlidus.  Suborbital  margin  three-lobed. 
External  hiatus  deep  and  narrowly  y-shaped.    Subhepatic  tubercle  prominent. 

Proximal  end  of  second  segment  of  male  abdomen  much  wider  than  the  distal  end, 
prolonged  laterally  in  an  obtuse  lobe.  Outline  of  last  three  segments  resembliDg 
that  of  herbsHL    Seventh  segment  of  sternum  slightly  exposed. 

Chelipeds  granulate.  Carpus  broad,  tinely  rugose;  tooth  at  inner  angle  sharp, 
groove  present.  Hands  short,  deep,  with  a  double  crest  above.  Dactyl  of  large 
hand  with  a  stout  tooth ;  a  broad  tooth  on  the  hand  at  the  base  of  the  dactyl. 
Dactyls  of  third  and  fourth  ambulatory  feet  much  longer  than  in  validus. 

Color  of  carapace,  dark,  bluish  brown ;  upper  surface  of  chelipeds,  lighter  violet 
browu;  both  carapace  and  chelipeds  spotted  with  irregular  blotches  of  dark  reddish 
brown.  Under  surface  of  chelipeds,  orange  yellow.  Fingers  light  brown,  white  at 
the  tips. 

This  species  is  very  distinct  from  validus^  and  is  well  figured  by  A.  Milne  Edwards. 

Length,  25.5  millimetres ;  width,  37  millimetres. 

Guaymas,  Mexico;  P.  L.  Jony,  1891  (16080). 
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roanded  ;  second  and  third  large ;  last  tooth  small  and  pointed.    Gheli- 
peds  finely  granulated  and  rngose. 

Length,  9  millimetres ;  width,  13  millimetres. 

West  Indies,  73  to  118  fathoms. 

10.  PanopeuB  herbstii  granulosuB  A.  Milne  Edwards. 
Miss.  Sci.  aa  Mexiqae,  pt.  5,  i,  p.  309,  1880. 

Variety  of  herbstii  found  at  Bahia,  Brazil,  and  remarkable  for  its  wide 
and  very  granulate  carapace. 

11.  Panopeus  craasas  A.  Milne  Edwards. 

Loc.  cit.f  p.  313,  pi.  LVii,  fig.  1. 

Distinguished  from  herbstii  by  its  wider  carapace,  less  convex  trans- 
versely, and  much  swollen  mesogastric  region.  Antero-lateral  portion 
finely  granulated.  Front  much  produced,  horizontal.  External  angles 
sharp,  and  produced  much  in  advance  of  the  orbital  angles.  Chelipeds 
very  strong. 

Length,  36  millimetres ;  width,  65  millimetres. 

Brazil. 

12.  Panopeua  nigoaua  A.  Milne  Edwards. 

Loc.  cit,  p.  314,  pi.  LVII,  fig.  4. 

Carapace  very  wide  and  granulate.  Epigastric,  protogastric,  and 
protobranchial  regions  with  prominent  transverse  lines.  Front  with 
triangular  median  notch,  not  a  straight  fissure,  as  in  herbstii  and  crasstis. 
Front  four-lobed,  median  lobes  rounded  and  produced,  lateral  lobes 
nearly  straight.  External  angle  of  orbit  little  advanced  and  separated 
from  the  first  antero-lateral  tooth  by  a  slight  sinus.  All  the  teeth  are 
bordered  by  a  line  of  granules.  Chelipeds  covered  with  fine  granules. 
Hands  with  two  prominent  longitudinal  lines  above.  Ambulatory  feet 
long,  dactyls  slender. 

Species  easily  distinguished  by  the  form  of  the  front,  by  the  antero- 
lateral teeth,  by  the  granulation  of  the  carapace  and  chelipeds,  and  by 
the  length  of  the  ambulatory  feet. 

Length,  39  millimetres ;  width,  60  millimetres. 

Bahia,  Brazil. 

13.  Panopeua  convezua  A.  Milue  Edwards. 

Loc,  cit.f  p.  316,  pi.  LViii,  fig.  5. 

Edwards  says  of  this  species : 

Carapace  very  convex  in  both  directions.  Areolations  prominent ; 
nearly  smooth.  Front  less  advanced  than  in  chilensis^  more  depressed, 
lateral  angle  less  conspicuous.  External  orbital  angle  not  produced, 
scarcely  separated  from  the  first  antero-lateral  tooth.  (Fig.  5,  loc.  citj 
represents  it  as  deeply  separated.) 

Length,  25  millimetres;  width,  36  millimetres. 

ChUl 

Digitized  by  VjOOQ IC 


384         THE   GENUS  PANOPEUS — BENEDICT  AND   KATHBUN. 
14.  Panopeus  otagoenala  H.  Filhol. 
Rec.  V^nus,  lu,  (p.  379),  1886. 
Campbell  Island,  South  Pacific. 

15.  Panopeus  latifrons  J.  G.  de  Mao. 
Arch.  fUr  Natur.,  i,  p.  265,  pi.  ix,  fig.  4,  1887. 

Length,  4.8  millimetres ;  breadth,  7.2  millimetres. 
Amboina. 

This  species  will  doubtless  be  eventually  referred  to  some  other 
genus.    The  figure  is  hardly  that  of  a  Panopeus. 

EXPLANATION  OF  PLATES. 

(Platea  XIX-XXII  from  photographs  by  Mr.  T.  W.  Smillie ;  plates  XXIII  and  XXIV 
drawn  by  Dr.  J.  C.  McConnell.) 

Plate  XIX. 

Fig.  1.  Panopeus  herbstii  Edw. 

2.  Panopeus  herbstii  Edw.  (obesus  lype). 

3.  Panopeus  validub  Smith. 
Figures  natural  size. 

Plate  XX. 

Fig.  1.  Panopeus  barttii  Smith,  x  i. 

2.  Panopeus  bermudensis  sp.  nov.,  x  i. 

3.  Panopeus  occiden talis  Sans.,  natural  size. 

4.  Panopeus  dissimilis  sp.  nov. ,  x  i. 

5.  Panopeus  depressus  Smith,  x  i- 

Plate  XXl. 

Fig.  1.  Panopeus  parvulus  (Fabr.),  natural  size. 

2.  Panopeus  harrisii  (Gould),  x  h 

3.  Panopeus  areolatus  sp.  nov.,  natural  size. 

4.  Panopeus  crenatus  Edw.  aud  Lucas,  nataral  size. 

5.  Panopeus  planissimus  Stimpson,  x  i. 

Plate  XXII. 

Fig.  1.  Panopeus  packardii  Kingsley. 

2.  Panopeus  trans  versus  Stimpson. 

3.  Panopeus  angustifrons  sp.  nov. 

4.  Panopeus  sayi  Smith. 

5.  Panopeus  texanus  Stimpson. 
Figures  natural  size. 

Plate  XXIIL" 

Fig.  1.  Panopeus  dissimilis  sp.  nov.,  male  abdomen. 

2.  Panopeus  parvulns  (Fabr.),  male  abdomen. 

3.  Panopeus  parvulus  (Fabr.),  larger  manus. 

4.  Panopeus  depressus  Smith,  male  abdomen. 
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IG.  5.  Panoiiens  depressns  Smith,  smaller  manus. 

6.  PaDoi)eo8  packordii  Kiugsley,  male  abdomen. 

7.  Paoopeas  sayi  Smith,  larger  manus. 

8.  Panopeus  sayi  Smith,  larger  manus,  with  color  more  restricted. 

9.  Panopeas  texanus  Stimpson,  male  abdomeo. 
10.  Panopeus  herbstii  Edw.,  larger  manus. 

U.  Panopeas  herbstii  (obesus  type),  larger  man  as. 

12.  Panopeas  herbstii,  male  abdomen. 

13.  Panopeus  validus  Smith,  male  abdomen. 

14.  Panopeas  occidentalis  Sans.,  male  abdomen. 
Rgares  enlarged. 

Plate  XXIV. 

g.  1.  Panopens  planissimas  Stimp.,  male  abdomen. 

2.  Panopeus  planissimas  Stimp.,  larger  manus. 

3.  Panopeas  serratus  Saus.,  outline  of  carapace. 

4.  Panopeas  serratus  Saus.,  male  abdomen. 

5.  Panopeas  harttii  Smith,  male  abdomen. 

6.  Panopeas  wardemannil  Gibbes,  male  abdomen. 

7.  Panopeus  wurdemannii  Gibbes,  outline  of  carapace. 
tl.  Panopeas  ovatas  sp.  nov.,  outline  of  carapace. 

9.  Panopeas  transyersus  Stimp.,  male  abdomen. 

10.  PanopeoB  planus  Smith,  outline  of  carapace. 

11.  Panopeus  planus  Smith,  male  abdomen. 

11  Panopeus  bemphillii  sp.  nov.,  outline  of  carapace. 

13.  Panopeus  bemphillii  sp.  nov.,  male  abdomen. 

14.  Panopeas  bermudensis  sp.  nov.,  male  abdomen. 

15.  Panopeus  bermudensis  sp.  nov.,  larger  manus. 

16.  Panopeus  harrisii  (Gould),  male  abdomen. 

17.  Panopeas  crenatus  Edw.  and  Lucas,  male  abdomen. 
Id.  Panopeas  angabtifrons  sp.  nov.,  male  abdomen. 

Rpires  enlarged. 

Proc.  N.  M,  91 25 


Digiti 


ized  by  Google 


Digiti 


ized  by  Google 


U.  S.   NATIONAL  MUSEUM 


PROCEEDINGS,  VOL.  XIV     PL.  XIX 


Fig.  1.   I'Ui 
Fig.  2.  Pa     ^ 
Fig  3.   Pan  ope 


HOfjeuj  hf'rb:,tu.     f  Natural  size.  >  C^  r\r\rs\c> 

nopeus  herbntii  {ohfsu.H  type',     i Natural  ^ijseiql  by  VjiJVJ V  Iv^ 
nopeuft  vnlidiifi.     (Natural  size.)  ^ 
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Fio.  1.  Panopeuft  harttii.    (1^  natural  size.) 

Fig.  2.  P.  beiTnudensui.    (IJ  natural  size.) 

Fio.  3.  P.  occideutcUtH.    ( Natural  sizt*. ) 

Fio.  4.  P.  dissimilis.    (Ij  natural  size.) 

Fio.  5.  P.  dejtresinia.    {\\  natural  size. ) 
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Fia.  1.  Panopeus parvulus.    (Natural  size.) 
Fia.  a.  P.  harrisit.    (If  natural  size.) 
Fio.  3.  P.  areolnUis.    Natural  size. 
Fio.  4.  P.  crenatus.    (Natural  size. ) 
Fio.  6.  P.  planissimus.    (U  natural  size.) 
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Fio.  1.  Panopeiis  packardii.    (Natural  size.) 
Fig.  2.  P.  iransverKus.    ( Natural  size. ) 
Fio.  3.  P.  angustifrcms.    (Natural  size.) 
Fio.  4.  P.  aayi.    (Natural  size.) 
Fio.  a.  P.  texanus.    (Natural  size.) 
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Via.        1.  PnnopeuH  dissimiUs. 

Fig. 

n. 

P.  texanun. 

Fios.  2.3.  P.  winmlujt. 
F108.  4. .').  P.  ffeprpMUH. 

F1Q8. 

10-12. 

P.  herhstii. 

Fio. 

13. 

P.  inlidtui. 

Fio.        «.  P.  fmrkardii. 

Fig. 

14. 

P.  orrufentaliH. 

Fios.  7,  S.  P.  myi. 

(Figures  enlarged.) 
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Fios.  1,2.  Panopeuti  planissinms 
FiGu.  8,4.  P.terratua. 
Fio.       5.  P.  harttii. 
Fios.  6, 7.  P.  wurdemannu. 
Fio.       a  P.  ovatus. 
Fio.       9.  P.  transveraiia. 


Figs.  lO,  11.  P.  planus. 
Figs.  12,  18.  P.  hemphilUi. 
Figs.  14,  15.  P.  bennudensis. 
Fig.         16.  P.  harriHii. 
Fig.         17.  P.  crenatiiH. 
Fio.         18.  P.  anytutiifrons. 
(Figures  enlarged.) 
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SOME  OBSERVATIONS  ON  THE  HAVESU-PAI  INDIANS. 

BY 

R.  W.  Shufeldt,  M.  D. 
(With  Plates  xxv,  xxvi.) 

Several  years  ago  when  the  writer  had  the  opportunity  of  studying 
some  of  the  tribes  of  our  Indians  in  the  southwest,  especially  those 
found  in  northwestern  New  Mexico  and  over  the  adjacent  boundary  of 
Arizona,  he  met  with  Mr.  Benj.  Wittick,  formerly  a  photographer  in 
the  employ  of  the  U.  S.  Geological  Survey,  who  was  making  a  collec- 
tion of  photographs  of  the  Indians  of  that  region.  He  had  visited  that 
least  known  tribe  of  Arizona  Indians,  the  Havesu-pai,  of  the  so-called 
Sa-pai  Canon,  and  had  obtained  some  excellent  pictures  of  them.  I 
was  so  fortunate  as  to  secure  prints  of  Mr.  Wittick's  photographs  of 
that  race.  As  we  have  no  good  illustrations  of  those  people  that  I  am 
aware  of,  it  is  hoped  that  the  two  plates  we  are  enabled  to  reproduce 
here  of  them  will  be  found  useful  to  the  anthropologist. 

In  every  sense  of  the  word  the  Havesu-pais  are  a  dying  race.  There 
is  but  a  remnant  of  them  now  in  existence;  I  have  heard  it  said,  less 
than  two  hundred.  They  exist  in  one  of  the  grandest  caiions  in  al^ 
Arizona,  living  in  their  primitive  lodges  along  the  bank  of  the  stream 
that  passes  through  it.  Upon  looking  up  such  matter  as  had  been 
written  upon  this  departing  tribe  of  Indians,  I  found  it  to  be  exceeding 
meager;  indeed  there  is  little  or  nothing  known  about  them.  From 
the  very  inaccessible  place  of  their  abode  they  have  been  very  rarely 
seen,  and  only  on  few  occasions  by  scientific  men.  Mr.  Albert  S. 
Gatschet  of  the  Bureau  of  Ethnology  of  the  Smithsonian  Institution 
confirmed  this  opinion,  and  said  that  those  Indians  were  known  in 
former  times  by  the  name  of  **  Koxoninos,''  or  "  Cochnichnos,''  but  that 
they  were  the  "  Cosninos''  of  the  Moquis  of  Arizona.  Properly  they 
should  be  known  by  the  name  that  the  Yumas  call  them,  that  is  the 
Havesu-pai,  or  Av^su-pai,  meaning  the  "  down  below  people,  or  a  tribe 
or  race  that  live  down  in  the  caiion."  "P^ya,  pd.!,"  being  **  all,  people.'^ 
They  themselves  claim  to  be  descended  from  the  Wolapai. 

In  Vol.  m  of  the  Pacific  Eailroad  Reports,  Whipple  barely  alludes 
to  them.    On  page  80  of  that  work  he  states  that  "  upon  old  Spanish 
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maps  the  San  Francisco  mouutain  is  represented  as  belonging  to  the 
continnons  Mogollon  chain,  which  comes  from  the  east  southeast,  and 
was  called  Sierra  de  ios  Cosniuos,  the  name  of  a  tribe  of  Indians  in- 
habiting this  region.  I  am  under  the  impression  that  Leroux,  the  early 
explorer  in  that  part  of  the  country  was  finally  murdered  by  the  Cos- 
niuos, but  I  do  not  remember  that  the  account  has  ever  been  printed.'' 
Whipple  also  refers  to  the  "Cosnino  caves,"  remarking  that  "the 
Oosnino  caves  had  been  plastered  with  mortar,  showing  more  artistic 
skill  than  is  practiced  by  the  present  occupants  of  the  country"  {loc.  ciUj 
p.  15).  And  again  on  page  19  he  goes  to  show  that,  taken  collectively, 
the  Pontes,  Cosninos,  and  Yampais  together  number  6,000  souls;  of 
these  2,000  were  Yampais  (p.  17).  But  all  this  is  very  brief  and  un- 
satisfactory. 

Capt.  John  G.  Bourke  in  his  work  on  "The  Snake-dance  of  the 
Moquis  of  Arizona"  (1884),  says,  "At  Ream's  ranch  we  met  Mr.  Alex- 
ander Steven,  a  bright  Scotchman  who  during  the  past  12  years  has 
had  considerable  experience  as  a  metallurgist  and  mining  prospector 
in  Nevada  and  Utah.  He  gave  me  a  thrilling  account  of  his  journey 
westward  to  the  country  of  the  Gohoninos,  a  tribe  of  Indians  living  in 
the  cafion  of  Cataract  Greek,  near  its  junction  with  the  Grand  Canon 
of  the  Colorado  in  this  Territory. 

"  They  number  only  from  forty  to  fifty  warriors,  live  in  the  cliflFs  in  win- 
ter, and  build  '  wickyups'  or  sapling  lodges  in  summer.  They  say  that 
the  Hualpais  (Wolapais),  Apache-Mojaves,  and  themselves  are  all  one 
people— Cohoninos — but  that  their  proper  designation  is  the  "  Ah-8u- 
pai. 

"  They  raise  an  abundance  of  finest  peaches,  good  corn  and  melons, 
and  weave  unusually  fine  and  beautiful  baskets.  They  are  great  hunt- 
ers, and  eke  out  a  living  by  trading  off  buckskins,  and  sometimes  mount- 
ain lion  pelts,  to  the  Moquis,  JS'avajos,  and  Apaches. 

"The  canon  in  which  they  dwell  is  4,500  feet  deep,  and  is  that  of 
the  Cataract  Creek,  a  strong  body  of  clear  water  tumbling  by  a  series 
of  cascades  into  the  Grand Caiion  of  the  Colorado,  1,500  feet  still  deeper, 
and  separated  from  their  village  by  a  series  of  blood-curdling  precipices 
and  chasms  "  (pp.  80,  81).  Captain  Bourke,  in  speaking  of  the  Moquis, 
says  further,  that  "  Intimate  commercial  relations  are  maintained  with 
the  Cohoninos  or  Ava-Supais  on  the  west  (loo.  o»t.,  p.  254). 

In  a  lecture  before  the  National  Academy  of  Sciences,  delivered  in 
Washington,  April  22,  1882,  Mr.  Frank  H.  Cushing  in  referring  to  the  j 

Znnians  said,  "  Interesting  among  the  hero-gods  is  the  great  priest  of  ^ 

all  religious  orders  sarve  that  of  the  bow,  Poskai  Anl^ia.    In  the  days  j 

of  the  new,  yet  not  until  after  men  had  begun  their  journey  toward  the  I 

east,  he  is  supposed  to  have  appeared  among  the  ancestors  of  the  Zunis,  i 

the  Taos,  the  Ooconinos,  and  the  Moqui  Indians,  so  poor  and  ill-clad  as  ^ 

to  have  been  ridiculed  by  mankind."    This  lecture  was  afterwards  pub- 
lished in  The  Popular  Science  Monthly,  of  New  York  (1882,  p.  191). 
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Mr.  Cashing's  beat  accoant  of  these  people,  however,  is  pablished  in 
another  couDection,  wherein  he  relates  how  he  made  a  long  and  danger- 
cos  journey  from  Moqui  to  the  Sapai  Canon.* 

Following  his  description  of  hazardous  descent  into  that  fearful  gorge, 
Cashing  goes  on  to  say  in  his  article,  that  ^<  the  first  Ha-va-su-pai  I  saw 
may  be  taken  as  a  type  of  his  race.  But  lightly  clothed,  a  strange  close 
headband  aronnd his  temples,  he  swiftly  passed  from  one  bush  to  an- 
other as  we  we  emerged  from  the  little  grove.  Below  us  stretched  a 
green,  moist  plain  of  sandy  soil,  nearly  two  miles  long  by  half  a  mile  at 
its  greatest  width.  We  coald  catch  only  occasional  glimpses  of  it 
thit>Qgh  the  rank  growth  of  willows,  the  leaves  of  which  everywhere 
brushed  our  heads  as  we  rode  along  the  river  trail ;  these  glimpses, 
however,  revealed  numerous  cultivated  fields  of  corn,  beans,  sunflowers, 
melons,  peaches,  apricots,  and  certain  plants  used  in  dyeing  and  basket 
making,  and  usually  carefully  protected  by  hedges  of  wattled  willows 
or  tiences  of  cottonwood  poles.  Everywhere  these  fields  were  crossed 
and  recrossed  by  a  net  work  of  irrigating  canals  and  trails.  Here  and 
there  were  little  cabins,  or  shelters,  flat-roofed,  dirt-covered,  and  closed 
in  on  three  sides  by  wattled  flags,  canes,  and  slender  branches,  while  the 
front  was  protected  by  a  hedge  like  those  of  the  fields,  only  taller,  plaeed 
a  few  feet  before  the  house,  and  between  which  and  the  house  burned 
smoky  fires.'' 

**The  houses  were  always  nestled  down  among  the  thick  willows 
bordering  the  river,  or  perched  on  some  convenient  shelf,  under  the 
shadows  of  the  western  precipice.  In  several  places,  within  some  of 
the  great  horizontal  cracks  of  these  western  cliffs,  and  often  high  up, 
were  little  buildings  of  stone  laid  in  mud  plaster,  and  not  unlike  the 
clifi"  dwellings  we  had  observed  on  the  way  down,  and  of  which  ruins 
exist  in  almost  every  canon  throughout  the  great  south weat." 

'*  When  we  again  caught  sight  of  our  Kuhni,  in  a  little  opening  near 
the  trail,  he  was  evidently  uncertain  whether  to  run  forward  and  warn 
the  tribe — whose  voices,  mingled  with  the  barking  of  dogs  and  the  mur- 
muring of  the  river,  could  be  heard  below — of  our  coming,  or  wait  to 
greet  us.  Finally,  he  shouted  in  a  rapid,  gurgling,  soft  sort  of  language, 
that  the  villagers  were  coming;  and  then,  with  sort  of  a  questioning 
smile,  turned  toward  us,  keeping  up  a  ceaseless  gibberish,  but  eyeing 
me  closely,  and  evidently  thinking  me  the  most  curious  member  of  the 
party." 

The  only  other  facts  of  importance  given  in  this  narrative  are  that 
those  Indians  have  their  medicine  men  and  use  the  "  sweat  house,''  a 
plan  of  treatment  seen  among  many  other  tribes?.  They  have  a  great 
namber  of  dogs  about  their  village,  and  many  of  the  families  are  blessed 
with  from  five  to  six  children.  They  are,  so  far  as  the  writer  is  aware, 
npon  excellent  terms  of  friendship  with  the  whites.    I  am  not  aware 

*Cn8bing,  Frank  Hamilton.  «  The  Nation  of  the  Willows."  The  Atlantic  Monthly, 
8e|)teuibeT,  lSd2,  pp.  36'^-374.    The  quotation  I  make  is  from  page  374. 
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that  Mr.  Gushing  has  published  anything  further  upon  these  very  in- 
teresting people,  although  he  vas  evidently  among  them  for  several 
days  and  must  have  in  that  time  amassed  some  considerable  informa- 
tion. 

This  is  absolutely  all  the  information  of  any  importance  that  I  have 
been  enabled  to  get  together  about  these  Indians,  and  Mr.  Oatschet  has 
informed  me  that  it  is  about  all  that  has  ever  been  written. 

Science  in  general,  and  anthropology  in  particular,  I  must  believe, 
would  be  well  repaid  could  a  good  and  active  anthropologist  live  with 
these  Indians  for  a  month  or  more  and  gather  up  everything  there  is 
to  be  known  about  them. 

The  styles  of  their  lodges  and  their  architecture  are  well  shown  in  my 
two  plates.  We  can  also  see  other  objects  there  worthy  of  oar  atten- 
tion, as  the  varied  costumes  of  the  men,  women,  and  children,  as  well 
as  the  peculiar  forms  of  their  curious  baskets  lying  about.  Further,  in 
PI.  II,  it  is  interesting  to  note  the  fashion  of  fixing  the  hair  in  the  women 
and  in  the  girls ;  it  would  seem  that  it  pointed  to  afBnities  with  the 
Pueblan  Indians. 
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THE  NAVAJO  BELT-WEAVER. 

BY 

R.  W.  Shufeldt,  M.  D. 
(With  Plat6  XXVII.) 

For  a  namber  of  years  the  writer  of  the  present  article  lived  in  the 
northwestern  part  of  New  Mexico,  and  while  there  such  time  as  coald  be 
spared  from  his  duties  as  a  military  surgeon  at  one  of  the  stations  in  that 
little  frequented  part  of  our  country,  was  entirely  given  over  to  studies 
of  everything  the  region  afforded. 

The  camera  and  pencil  were  constantly  in  use  and  the  several  tribes 
of  Indians  studied  with  their  simple  arts,  their  habits,  and  their  his- 
tory. I  have  watched  the  native  weavers,  both  among  the  Zuni  and 
the  Navajos,  manufacture  their  beautiful  blankets,  belts  and  sashes, 
fabrics  now  so  celebrated  in  works  devoted  to  the  ethnology  of  these 
interesting  people.  Among  the  Navajos  one  will  see  a  great  many 
blankets  made  before  an  opportunity  will  be  presented  for  him  to  ob- 
serve the  labors  of  a  belt- weaver.  The  reason  for  this  is,  that  blankets 
are  a  universal  necessity  with  them,  while  the  belt  is  principally  used 
as  a  supplementary  adornment  in  dress.  As  my  time  for  leaving  the 
country  drew  near  I  almost  despaired  of  getting  a  good  photograph  of 
the  belt- weaver  and  the  study  of  the  loom  she  used.  But  a  mouth  before 
my  departure  an  Indian  came  into  my  study  one  morning,  beaming  all 
over  with  the  welcome  information  that  one  of  the  best  weavers  in  the 
tribe  had  started  the  making  of  a  belt  in  front  of  one  of  their  huts. 
These  Indians  were  then  building  close  to  the  confines  of  the  garrison. 

The  first  day  I  studied  her  methods  of  procedure  and  the  second  day 
I  succeeded  in  obtaining  several  excellent  pictures  of  this  weaver  at 
work.  My  best  result  is  here  offered  as  an  illustration,  and  it  well 
shows  the  entire  scene.  The  woman  has  rigged  up  her  loom  in  front  of 
her  house;  she  is  busily  employed  in  her  weaving  and  her  child  sits  be- 
side her.  Standing  up  by  the  loom  is  an  excellent  figure  of  a  Navajo. 
Indian  wearing  the  dress  of  the  daily  costume  of  the  men  of  his  tribe 
(See  Plate  XX.) 

Navajos  rear  their  own  sheep,  spin  their  own  wool,  manufacture  their 
o\^n  dyes,  and,  as  we  have  seen,  weave  their  own  blankets.    And  surely 

it  is  a  sight  not  easily  forgotten  to  see  one  of  these  superbly  colored  and 
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woven  fabrics  coming  off  a  loom  made  from  undressed  and  anseasoned 
pieces  of  timber  from  the  forest,  at  the  hands  of  an  Indian,  the  repre- 
sentative of  a  civilization  so  entirely  primitive.  European  art  has  to 
be  sure  slightly  affected  this  industry,  but  even  to-day  its  influence  is 
easily  traced;  and  apart  from  this  these  serapea  and  belts  as  now  made 
saw  their  origin  among  the  aborigines  themselves. 

Among  all  the  native  weavers  of  the  southwest  the  Navajos  have  no 
equals  and  are  indeed  far  in  advance  of  any  of  the  others  in  this  line 
of  manufacture. 

The  weaver  had  constructed  the  subvertical,  outside  part  of  the  frame 
of  her  loom  of  two  trunks  of  small  pine  trees,  averaging  a  little  over 
3  inches  in  diameter,  and  from  which  the  bark  was  not  removed. 
Parallel  to  each  other,  and  placed  about  a  yard  apart,  these  she  bad 
fixed  in  a  slanting  position  against  the  front  of  her  house  outsidO' 
The  upper  ends  were  strapped  to  the  house,  and  the  lower  ends  slightly 
planted  in  the  earth,  being  held  more  secure  there  by  a  few  stones. 
Next  she  had  firmly  tied  on  cross  pieces,  a  double  one  a  few  inches 
from  the  top,  and  a  single  one  at  about  a  foot  above  the  ground.  Over 
these  cross  pieces  the  warp  passes,  and  in  such  a  manner  as  to  produce 
a  double  shed  only.  Then  a  smooth  short  rod  is  made  to  take  up  the 
alternate  threads  of  the  warp  above  the  intersection  or  in  the  upper 
shed.  This  is  easily  seen  in  the  engraving.  Below  the  intersection  of 
the  threads  of  the  warp  the  weaver  serves  the  lower  shed  with  a  set  of 
healds,  which  are  usually  composed  of  yarn,  have  their  own  rod,  and 
as  in  the  case  of  the  rod  above  the  intersection,  include  alternate 
threads  of  the  warp.  When  drawn  towards  the  weaver  these  healds 
serve  the  purpose  of  opening  the  lower  shed,  and  still  another  short 
rod  is  used  to  keep  the  threads  in  place,  which  is  also  well  seen  in  the 
figure,  where  the  woman  has  her  hands  resting  upon  the  batten,  a 
smooth,  flat,  and  rather  narrow  piece  of  hard  wood.  This  is  the  last 
and  yet  one  of  the  most  important  adjuncts  composing  this  priinitire 
loom,  and  is  used  by  the  weaver  in  turning  it  horizontally  to  open  the 
shed  to  admit  the  passage  of  the  weft,  and  afterwards  to  pound  the 
latter  down  firmly  into  its  place  as  the  weaving  proceeds. 

'^hese  belt-looms  as  in  use  among  the  Navajos  are  not  always  exactly 
alike  in  their  construction ;  for  we  find  in  some  of  them  that  the  side 
posts  of  the  frame  are  omitted,  and  the  upper  cross  piece  is  fastened 
to  a  tree,  and  the  lower  one  served  with  a  loop  of  rope  through  which 
the  weaver  passes  her  limbs  and  then  sits  down  upon,  thus  holding  the 
warp  of  her  belt  firm  and  tense  by  her  own  weight  as  she  sits  cross- 
legged  afterwards  at  her  work.  Other  modifications  of  this  simple 
loom  are  also  to  be  seen  in  the  contrivances  in  use  among  the  Zanians 
and  other  Pueblo  tribes,  and  the  reare  a  number  of  departures  from  the 
main  details  of  the  weaving  (also  to  be  noted)  as  we  have  described 
them  above. 

Nearly  all  the  belts  and  the  blankets  manufactured  by  these  tribes 
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are  made  by  tbeir  women^  thoagh  it  is  not  difficult  to  find  among  them 
also  most  excellent  male  weavers,  and  a  very  elegant  blanket  I  once 
secnred  from  the  Navajos  was  made  by  a  man,  and  its  weaving  took 
him  considerably  over  a  month  to  accomplish.  A  good  belt  can  ucrually 
be  bonght  for  about  $12. 

Curves  are  never  found  in  the  figure  patterns  on  the  belts  or  blankets, 
but  the  employment  of  horizontal  stripes,  the  diagonals,  and  the  lozenge 
are  interwoven  with  a  variety  that  appears  to  be  almost  endless  in  the 
matter  of  design.  The  leading  colors  used  are  red,  brilliant  orange 
yellow,  a  blue,  and  by  combination  a  green,  and  finally  black,  white, 
and  gray. 

The  manufacture  of  these  dyes  is  an  exceedingly  interestii\g  process, 
but  its  description  does  not  properly  fall  within  the  scope  of  the  pres- 
ent article. 

As  civilization  advances  westward  and  makes  intrusion  into  the 
haunts  of  these  simple  people  these  aboriginal  industries  of  theirs  must 
eventually  die  out  rather  than  be  stimulated  and  enhanced  by  the  con- 
tact. For  with  it  civilization  brings  bright  and  cheap  dyes  of  many 
shades;  excellent  German  town  wools  that  are  not  expensive;  but  more 
fatal  than  any  of  these,  very  good  and  durable  blankets,  of  bright 
tints,  that  may  be  purchased  by  these  Indians  for  a  few  dollars  at  the 
store  of  the  trader,  and  thus  obviate  the  tedious  necessity  of  any  fur- 
ther manufacture  of  their  own  in  the  future. 
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ON  THE  GENERA  LABRICHTHYS  AND  PSEUDOLABRUS. 

BY 

Theodore  Gill,  M.D.,  Ph.D. 


The  most  characteristic  genas  of  Labrids  of  the  southern  hemisphere — 
at  least  with  reference  to  its  number  of  representativAs— is  that  which 
is  generally  known  as  Labrichthys  (but  which  is  very  different  from 
the  type  properly  so  called)  and  whose  proper  name  is  rather  Pseudo- 
labrtM.  That  the  two  types  or  groups  of  species  are  entitled  to  generic 
rank  it  is  proposed  now  to  demonstrate.  The  fact  that  the  confusion 
of  the  two  genera  has  lasted  for  nearly  thirty  years,  and  that  the  erro- 
neous name  is  constantly  being  used  for  some  of  the  most  common 
fishes,  is  sufBcient  to  justify  a  present  protest,  which  is  not  timely 
simply  because  it  ought  to  have  been  made  years  ago. 

II. 

In  1854  Dr.  Bleeker  established  a  new  genus,  named  Ldbrichthysy 
for  a  peculiar  fish  obtained  from  the  island  of  Floris.* 

In  1861  Dr.  Bleeker  defined  a  genus  called  Pseudoldbriis  typified  by 
Lahriis  rubiginostts  of  Temmiuck  and  Schlegel,  a  fish  occurring  in  Jap- 
anese 8eas.t 

So  different  did  these  two  genera  appear  to  be  to  their  distinguished 
nomendator  that  he  widely  separated  them,  and  referred  them  to  distinct 
subfamilies  in  his  system,  Labrichthys  being  regarded  as  the  type  of 
one  subfamily  (Labrichthyiformes)  while  Pseudolabrus  was  taken  as  the 
type  of  another  subfamily  (P8&iidolahriforme8,)X 

The  Labrichthyiformes  were  especially  distinguished  by  the  linear 
hypopharyngeal. 

The  Pseudolabriformes  have  a  normal  labroid  hypopharyngeal. 

In  1S62  Dr.  Giinther  combined  the  two  genera  under  the  common 
designation  Labrichthys^  and  justified  it  by  the  following  comment :  § 

•  Bleeker,  Nat.  T.,  Ned.  Ind.,  v.  4,  p.  332. 

t  Bleeker,  Proc.  Zool.  London,  1H61,  p.  415;  Versl.  K.  Akad.  Wet.,  xiii,  101. 
tXhe  Co8$yphiformes  were  separated  on  account  of  the  more  numerous  (10-13) 
dorsal  spines  and  paved  pharyngeali*. 
}  Guntlier  Cat.  Fish  B.  M.,  v.  4.  p.  112. 
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Bleeker  has  established  the  gen ns  XadricAfA^«  for  X.  cyanotcdma,  and  distinguished 
it  from  P$eudolahru8  {ruUginosua)  by  the  single  series  of  teeth  in  the  lower  phsryn- 
geah  L.  celidota  has  two  series ;  L.  ieiriea,  L.  ruhiginaaa,  and  L,  luculenta  ha^e three. 
All  these  series  are  very  irregular  and  form  rather  a  band  or  a  patch. 

Id  1863  Dr.  Bleeker  aptly  met  ibis  comment:* 

M.  Qiinther  a  mal  compris  mon  genre  LabrichthyB,  qui  est  tr^8-diffi6rent  da  gisnxe 
Pseudolahrus  et  qui  s'en  distingue  non  aeulemtnt  par  un  aatre  type  da  syst^me  deo- 
taire  pharyngien,  mais  aussi  par  an  syst^me  d'6caillare  fort  different  de  la  t6ta 
et  des  nageoires,  par  une  construction  diff^rente  de  la  levre  inf^rieare,  etc.  Si  M. 
Giiuther  avait  connn  mon  esp^ce  type  da  genre  Labricktkyd  {LtUfnchthj/s  c^oMtema) 
il  ne  serait  probablement  pas  tomb^  dans  cette  erreur.  Cex>endant  j'ai  nettemeot 
pr^cis^  les  caract^res  des  denx  genres,  mais  M.  GUnther  n'y  a  pas  fait  attention 
puisqn'll  dit  tout  simplement  (Cat.,  p.  112):  '*  Blbbksr  has  established  the  geniis 
Lahrichthys  for  L.  cyanotamiaf  and  distinguished  it  from  Pseudolahrus  by  the  single 
series  of  teeth  on  the  lower  pharyngeal." 

As  Dr.  Bleeker  claimed,  it  was  not  his  faalt  that  the  two  ^nera  were 
confased  and  should  continue  to  be  so  for  nearly  thirty  years  more. 

Ko  more  than  Dr.  GUnther  in  1862  ha^e  I  been  able  to  examine  a 
specimen  of  the  typical  Lahrichthys^  but  the  description  and  figure  of 
Bleeker  compared  with  specimens  of  Pseudolabrus  plainly  show  how 
dififerent  the  two  are.  Those  differences,  susceptible  of  clear  definition, 
are  contrasted  in  the  following  table  : 

III. 

LABRICHTHY8.  I  PSEUDOLABRUS. 

Lateralis  mostly  tubalar  on  each  scale.  Lateralis  ramose  on  each  scale. 

Frontal    contour    arched    and    elevated  Frontal  contour  nearly  straight,  and  Dot 

above  eyes.  elevated  above  eyes. 

Forehead  scaly.                                               I  Forehead  naked. 

Operculum  and  subopercnlnm  expanded  i  Operculum  and  subopercnlum  not  ex- 
back  waids.                                                I  panded. 

Preoperculuni  scaly.                                       ,  Preoperculum  naked. 

Branchiostegites  5.                                        i  Branch iostegites  6. 

Dorsalis   and    analis    with    deep    scaly  Dorsalis  and  analis  without  deep  scaly 

sheaths.                                                        '  sheaths. 

Veutralis  with  first  ray  elongate.  Ventralis  with  second  ray  slightly  longest 

Lips  "fimbriated  ;t  lower  especially    de-  i  Lips  fimbriated;  lower  not  developed  in 

veloped  in  front.  front. 

Teeth,  t                                                         I  ^^®th  distinct,  aniserial  except  for  an  in* 

'  uer  rudimentary  row,  generaUy  with 

I  posterior  canines,  t 

Hypopharyngeal  linear,  with  the  snterior  Hypopharyngeal  normally  labroid  irith 

shaft  atrophied,   and    with    uniserial  I  the  anterior  shaft  well  developed,  and 

teeth. (  with  two  or  more  rows  of  teeth. 

*  Bleeker,  Versl.  en  Med.  K.  Akad.  Wet.  (An  sterdam),  Afd.  Nat.,  v.  15,  p.  444j  Xed 
Tijd.  voorDierkunde,  v.  2.,  p.  69,  lti65. 

tAmbo  labia  in  vela  iimbriata  ast  indivisa  prodncta.    E.  &  S.,  Liv,  394. 

t  In  utraqne  maxilla  lamina  dentalis  Scari  ad  instar,  solum  4  dentibas  caniDi8> 
partim  sejunctis,  dentes  angulares  canini  supramaxillares  liberi.  K.  &  8.,  Liv, 
394. 

$  Osse  pharyngeal i  iuferiore  corpore  gracili  augulata  dentibas  conicis  uniseristi*. 
Bleeker,  o.  c,  154. 
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Certainly  there  are  uo  two  closely  related  genera  of  Labrids  that  are 
differentiated  from  each  other  by  more  numerous  characters  than  thus 
become  apparent  between  Labrichthys  and  Pseudolahrus.  Direct  com- 
parison of  specimens  of  the  two  genera  would  doubtless  reveal  others. 
Especially  significant  are  the  differences  in  the  contour  of  the  head  and 
tlie  relative  proi)ortions  of  the  opercular  apparatus,  for  they  doubtless 
indicate  decided  osteological  deviations.  Far  more  important  are  the 
discrepancies  between  the  two  than  such  as  exist  between  Semicossy- 
p^tM,  Trochocapus^  Decodon^  Pteragogus^  and  Cossypkus,  for  those  genera 
are  very  closely  related,  and  the  cranial  differences  between  most  of 
them*  are  unimportant.  The  differences  in  the  hypopharyngeal  appear 
to  be  so  great  that  Bleeker  was  probably  justified  in  referring  them  to 
different  subfamilies. 

On  the  one  hand,  the  hypopharyngeal  of  the  Ldbrichthyinae  seems 
indeed  to  be  anomalou;?,  judging  by  the  illustration  of  that  of  Diproc- 
tacanthus  xanthurus.  This  is  represented  as  linear  and  almost  semicir- 
cular, destitute  of  an  anterior  shaft  and  with  the  short  row  of  teeth 
coufioed  to  the  convex  median  portion.  So  divergent  is  such  a  form 
from  that  exemplified  by  Labrids  generally  that  corroboration  of  the 
figure  is  much  needed,  as  well  as  explanation  how  the  bone  is  connected 
with  the  preceding  branchial  arch. 

Ou  the  other  hand,  the  hypopharyngeal  of  Pseudolabrus  is  quite 
typical;  it  has  the  usual  long  compressed  anterior  shaft  and  moder- 
ately wide  surface  studded  with  teeth;  in  fact,  it  is  essentially  similar 
to  that  of  the  typical  Cossyphiformes  and  Pseudolabriformes. 

The  lips  of  Pseudolabrus  are  probably  even  much  more  different  from 
those  of  Labrichthys  than  appears  from  the  notices  by  Bleeker  and  by 
Kner  and  Steindach  ner  of  those  of  the  latter.t  ^ 

The  structure  of  the  lips  indeed  furnishes  excellent  data  for  diag- 
nosis of  many  genera  of  Labrids.  Pseudolabrus  differs  much  from  the 
typical  Cossyyphiformes  in  its  lower  lip.  The  upper  lip  is  everted  and 
obliquely  mnltiplicate,  and  the  inner  plicsB  are  villous  at  their  margins. 
The  lower  lip  is  double,  the  outer  being  everted  and  developed  as  plain 
lobes  ou  each  side,  widely  separated  at  the  chin,  while  the  inner  is  erect 
aud  has  a  villous  margin,  which  is  free  from  the  jaw  as  well  as  from  the 
outer  lip  all  around. 

I  have  thus  far  discussed  the  questions  at  issue  on  the  assumption 
that  any  further  complications  of  the  subject  were  unknown,  and  this 
assumption  is  probably  not  illegitimate,  so  far  as  most  authors  who 
have  treated  of  the  fishes  under  consideration  is  concerned.    Indeed, 

I  baye^not  been  able  to  examine  the  crania  of  Semicoasyphua  and  Pteragogua. 
t Labrichthys  cyanotaenia  has  lips  thns  diacribed  by  Bleeker  (Atlas  Ich.  Ind.  Ned., 
I,154,):--*<iai,iig  latis  carnosis,  inferiore  bilobo  lobis  fimbrlatis.^    The  diagnosis  of 
Kner  and  8teindachner  has  been  given  on  a  previous  page. 
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Dr.  GUnther,  in  <' An  Introdaotion  to  the  Study  of  Fishes"  (1880),  and 
in  the  later  German  translation,  <^  Handbach  der  Ichthyologie"  (1886), 
retained  the  same  arrangement  of  the  Labrids  as  that  proposed  in  1862, 
adding  no  other  genera,  and  suppressing  or  ignoring  one  {CcMyodonHeK- 
thys).*    But  there  is  much  more  to  be  taken  into  account. 

In  1864,  Professor  Ener  described  a  fish  from  the  Samoa  Islands  with 
both  lips  haviog  a  fimbriated  margin  under  the  new  generic  and  spe- 
cific terms  Tkysanocheilus  ornatus,] 

In  1866,  Drs.  Kuer  and  Steindachner  made  known  another  fish  from 
the  Samoa  Islands,  also  having  both  lips  produced  and  with  a  dentition 
simulating  that  of  the  scarids  under  a  new  generic  and  specific  desig- 
nation, viz,  Ckoercjulis  castaneus.X 

Tkysanocheilus  was  supposed  to  be  ''most  nearly  allied  to  Labrichtkyi 
cyanotcenia  Bleek  (Atlas  i.  Tab.  22,  Fig.  1),  but "  in  this  the  lower  lip  only 
is  fringed,  and  there  is  only  one  canine  in  the  upper  jaw,  at  the  angle 
of  the  mouth,"  etc. 

Choerojulis  was  supposed  to  agree  with  Tkysanocheilus  generally  and 
in  lip  stractnre,  but  to  differ  in  dentition. 

The  supposed  differences  between  the  several  genera  in  question  were 
subsequently  pegatived,  and  LabricktkySj  Tkysanocheilus  and  Ckcerqjulit 
were  identified  as  geuerically  identical  and  even  based  on  the  same 
species. 

In  1867,  Dr.  Steindachner,  having  obtained  a  better  preserved  speci- 
men of  Ckcerojulis  ca^taneuSy  recognized  its  identity  with  iMbrkhthf/s 
cyanotcenia  in  the  following  terms: 

Choerojulis  casianea^  Kn.  Steind.  .  .  .  ist,  wie  ioh  mich  ana  der  UntersnchuDg  eines 
spater  eiDgesendeteii  ffrdsseren  nnd  besser  erhaltenen  Exemplares  Uberzeagte,  iden- 
tisch  mit  La^brichthys  cyanotcenia  Blkr.  Die  Bezahnung  der  Kieferstlicke  nod  die  Lip- 
penbilduDg  iat  bei  dieser  Art  so  wesentlich  verschieden  vod  der  tlbrigen  Ldbriehtkjfi' 
Arten,  welcbe  Gtintber  im  Cataloge  der  Fisobe  des  brit.  Mnsenms  anfuhrt,  dassicb 
sie  naob  Bleekei's  Yorgange  in  das  Gescblecbt  Paeudolabrua  Tereinige,  fUr  welcbe 
GUntber's  Cbaracteristik  des  Gescblecbtes  Lahrichthy$  Giinth.  (neo  Blocker)  Anweo- 
dang  findet,  wabrend  das  Gescblecbt  Lahrichthys=Chari]julU  Kn.  Steiud.  znerst  vod 
nns  genan  gescbildert  wurde.|| 

*Tbe  only  extralingnal  deviation  between  tbe  English  (1880)  and  German  (1666) 
editions  of  tbe  Introdnction  relates  to  CreniiabruSy  viz:  1H80,  p.  527 :  "The  ranjjeof 
this  genus  is  co-extensive  with  Labruss.  C.  melopa,  the  '  Gold-sinny/  or  '  Cork-wing'  is 
common  on  tbe  British  coasts.''  1886,  p.  376:  "Die  Verbreitung  dieserGattnngfallt 
mit  der  von  Labrus  zasammen.  Von  den  dreizehn  bekannten  Arten  sind  die  meisten 
besonders  im  Mittelmeere  gemein.'' 

t  Denkbchr.  Ak.  W.  (Wien),  v.  24,  p.  4 ;  A.  M.  N.  H.,  (3,)  v.  15,  p.  77. 

tS.  B.  Ak.  W.  (Wien),  i  Abtb.,  v.  54,  p.  393-395,  previously  (p.  377)  noticed  ae 
*'  Flaiyglossus  ocellatus  t  n,"  and  described  under  caption  "Zusatz  nach  Platyglo^^ 
chrysotwnia"  (p.  393). 

^Ch,  ca$taneu8f  K.  &  S.,  Liv,  394. 

II  Steindachner's  Ichthyologische  Notizen  (vi).<S.  B.  Ak.Wi88.  ( Wien),  LVi,  332, 
1867. 
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In  1869,  Dr.  Giinther,  having  received  a  specimen  of  Labroid  iden- 
tified with  Labrichthys  by  Ool.  Playfair,  in  a  note  ("  Addendam  ^)  to  a 
short  article  on  fishes  collected  by  him  at  Zanzibar,  announced  the  fol- 
lowing conclusions  : 

Colonel  Playfair  has  sent  to  the  British  Mnsenm  an  example  of  a  small  Lahroid  fish, 
which  he  regarded  as  a  new  species  of  LdbriekthySj  requesting  me  to  examine  it  also. 
It  proves  to  be  identical  with  Labrichtkya  cyanotania  of  Bleeker,  hut  it  wonld  have 
been  difficult  to  recognize  it  from  Bleeker's  description,  as  he  has  omitted  to  say  that 
the  grround-color  of  examples  preserved  in  spirits  changes  into  black.  Beside  an  ex- 
ample sent  by  Dr.  Bleeker  as  L,  cffanotcBniaj  the  British  Museum  possesses  an  example 
of  Thyaanockilui  omatu9  of  Kner.  This  I  find  is  identical  with  the  Zanzibar  fish, 
although  it  appears  really  to  be  the  type  of  a  distinct  genus  closely  allied  to  Lahroides, 
for  which  the  name  proposed  by  Kner  ought  to  be  retained.     The  synonymy  is : — 

Tkysanochilua  cyanotcenia. 
Labrichtkya  cyanotcBnia  Blkr. 
Thyaanochilus*  ornaius  Kner. 
Samoa  Islands,  Flores,  Zanzibar. 
Specimens  in  the  British  Museum  : 

a.  6^  inches  long.    Samoa  Islands.    Type  of  Tft.  ornaius. 
h.  3^  inches  long.    Flores.     (L.  cyanoUBnia. ) 
c,  3^  inches  long.    Zanzibar. 

It  is  thus  seen  that  the  generic  distinctness  of  Labrichthys  cyanotw- 
nia  from  the  other  species  associated  with  it  was  here  conceded  by  Dr, 
Giinther,  and  the  questions  at  issue  are  now  reduced  to  one  of  nomen- 
clature only !  The  subsequent  omission  of  Thysanochilm  in  the  '^  In- 
troduction" and  ^^Handbuch"  was  doubtless  unintentional,  and  simply 
due  to  forgetfulness  or  want  of  research.  Dr.  Giinther  proposed  to  su- 
persede the  name  Laf^riohthys  of  Bleeker  by  Thysanochilus  of  Kner,  and 
to  retain  the  name  Labrichthys  of  Giinther  for  the  bulk  of  the  species 
previously  erroneously  confounded  with  Labrichthys  of  Bleeker.  A 
more  wanton  disregard  of  the  principles  of  nomenclature  could  scarcely 
be  imagined.  Labrichthys  was  instituted  for  the  L.  cyanotcenia  and  for 
that  alone,f  and  the  terms  of  the  diagnosis  (Oaput,  regione  oculo-maz- 
illari  excepta,  totum  squamosum.  .  •  .  PrsBoperculum  edentulum 
nbique  squamosum.  .  .  .  Pinnse  verticales  squamosse.  Membrana 
branchiostega  5)  effectually  excluded  the  species  subsequently  added 
to  the  genus;  it  was  instituted  in  1854,  and  Thysanocheilus  was  not  in- 
troduced till  1872.  The  only  reason,  then,  (except  thoughtlessness),  that 
could  have  influenced  Dr.  Giinther  in  his  course  was  that  he  had  com- 
mitted himself  by  applying  the  former  name  to  a  large  assemblage  of 
other  species.  It  is  very  improbable,  however,  with  the  facts  now  made 
known,  that  any  others  will  hereafter  be  so  influenced  by  the  ovine  pro- 
pensity to  follow  a  leader  as  to  longer  follow  him  in  such  a  course. 

*  Kner  wrote  Thyaanooheiltia. 

t  It  was  suggested  that  Labrus  pceoilopleura  CV.  might  belong  to  the  genus. 
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Y. 
The  history  of  the  two  genera  may  be  summarized  in  the  synonymy. 

LABRICHTHYS. 

=zLabHchthy8  Bleeker  Nat.  Tijd.  Ned.  Ind.,  v.  4,  p.  331,  1654. 
<Lahrvchihys  Gttnther  Cat.  Fishes  B.  M.  v.  4,  p.  112,  186-2. 
r=2^y«awocftet/iM  Kner  Denksch.  Akad.  Wiss.  (Wien),  v.  24,  p.  4.  1865. 
=.ChaT(ijuli8  Kner  &,  Steind.  Sitzungsber  K.  Akad.  Wiss.  [Wien],  i.  Abth.,  v.  54,  p. 

393,  1^6  (not  CkarojuUs  Gill,  18G2). 
=LahHchthy8  Steind,  Sitzungsber  K.  Akad.  Wiss.  [Wien],  i.  Abth.,  v.  56, p.  332, 1867. 
=Thy8anoohilu8  GUnther  P.Z.S.,  1869,  p.  241. 
Type  ■  L.  cyanoi<mia  Bleeker. 

PSEUDOLABRUS. 

=zP8eudolahru8  Bleeker,  Proc.  Zool.  Soo.  London,  1861,  p.  415. 
<CLahrichthy8  Gttnther,  Cat.  Fishes  B.  M.,  v.  4,  p.  112,  1862. 
=Labrichthy8  Gttntber,  1869. 
Labrus  sp.  Temminck  &,  Schlegel,  Richardson. 
Tautoga  sp.  Richardson. 
Type:    P.rubigino8U8=:Labru8  rubigino8U8T,H, 

VI. 

The  species  of  or  related  to  Pseudolabrus  are  very  numerous  in  the 
temperate  southern  Pacific.  Most  of  them  appear  to  have  all  the  cbar- 
acteristics  above  contrasted  with  those  of  Labrichthys^  but  a  few  devi- 
ate and  have  been  isolated  in  distinct  genera  or  subgenera.  Three  such 
genera  or  subgenera  have  been  named,  viz :  Pseudolabrus,  Austrolahrus, 
and  Eupetriohthys. 

PSEUDOLABRUS. 

Pseudolabri  with  dorsalis  and  analis  naked  and  generally  rounded 
behind,  and  ventrales  obtuse,  having  the  second  ray  somewhat  longest. 

The  following  species  of  Pseudolabrus  were  diaguosed  by  Dr.  Giiuther 
under  the  name  Labrichthys: 

1.  P.  c€lidotu8  (G.  IV,  113;  G.  1876;  tig.  E  and  T.,  pi.  31,  /.  1-5). 

New  Zealand,  Australia. 

2.  P.  boihryoco8mu8  (G.  iv,  114;  fig.  E.  audT.,  pi.  31,  /.  6-10). 

Australia,  New  Zealand. 

3.  P.  p8iUaculu8  (G.  IV,  114;  fig.  E.  and  T.,  pi.  56,/.  7-10). 

Tasmania. 

4.  P.  coccineu8  rubiginosus  (G.  iv,  114;  Steind.  and  D.,  1887;  fig.  F.  Jap.,  pi.  86,  f.  1> 
Japan,  China. 

5.  P.  gayi  (G.  IV,  115;  fig.  Gay  Ich.,  pi.  8,/.  1). 
Juan  Fernandez. 

6.  P.  in8onptu8  (G.  iv,  115;  fig.  E.  audT.,  pi.  56,/.  1.2). 
Norfolk  Island,  Raoul  Island. 

7.  P.  laiicJavius  (G.  iv,  115,507;  G.,  1867;  Gg.  E  and  T.,  pi.  56,/.  3-6;  McCoy,  1889> 

pi.  163). 
Tasmania. 

8.  P.  Iuculentu8  (G.  iv,  116). 
Australia,  Norfolk  Island. 
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9.  p.  giintheH  (G.  IV,  507 ;  DeVis,  1884,  879.) 
Aastralia. 

10.  P.  tetricHS  (G.  iv,  116,  not  Rich.;  L.  bUerialia  KIqdz..  1872 ;  (fig.  E.  an.l  T.,  pi.  55,/.  1) 

Tasmania,  Australia  (souib). 

11.  P.j>aH/a(G.  IV,  117). 

Anstralia  (west). 

12.  P.  gymnogenU  (G.  IV,  117,  507,  n.  sp;  G.,  1867;  Steind.,  1867). 
Australia,  China. 

13.  P,  punctHlatus  (G.  iv,  118,  n.  ap.). 

Australia  (Swan  River). 

Nnmerons  species,  or  at  least  specific  names,  were  subsequently  added 
or  confirmed,  all  being  referred  to  LabrickthySj  except  P.  australis  and 
F.Bichardsoniiy  (St.,  1866.) 

P.fudcola  (Rich.,  1840;  Huttou,  1873,  265). 

New  Zealand. 
P.  ephippium  (Gtbr.,  1863,  116). 

Victoria. 

The  species  sabseqnently  discovered  were  chiefly  described  lu  the 
following  x>eriodicals  and  works : 

Sitzangsberichte  der  Akiulemie  der  Wissenochaften,  (Wien),  by  Steindaohner  and 
Klanzinger. 

Proceedings  of  the  Zoological  and  Acclimatization  Society  of  Victoria,  by  Cas- 
telnau. 

Philadelphia  Centennial  Exhibition  of  1876,  Victorian  Catalogue,  containing  arti- 
cle by  Castelnan.* 

Comptes  rendns  de  FAoademie  des  Sciences  (Paris),  by  Sanvage. 

Proceedings  of  the  XiinnsDan  Society  of  New  Sonth  Wales,  by  Macleay,  DeVis,  Ram- 
say, and  Ogilby. 

Proceedings  of  the  New  Zealand  Institute,  by  Hntton. 

Papers  and  Proceedings  of  the  Royal  Society  of  Tasmania,  by  Johnston. 
P.  auatralia  (Steind.,  18«6,  476). 

Pacific  Ocean. 
P.  riohardaonii  (Steind.,  1867,  332,  I.  N.   \i,  26;  provisional  name  for   species  de- 
scribed as  P.  luculentus  Rich  var.) 
Victoria. 

*  The  article  of  Castelnau  is  not  mentioned  either  in  the  Zoological  Record  or  the 
Arcblv  fiir  Naturgeschichte,  -and  the  references  by  Austoalian  naturalists  generally 
give  no  indication  as  to  the  manner  of  publication.  It  appears  in  the  following 
work:  Philadelphia  Centennial  Exhibition  of  1876.  (Melbourne,  1875.)— Official 
record,  containing  Introduction,  Catalogues,  Official  Awards  of  the  Commissioners, 
Reports  and  Recommendations  of  the  Experts,  and  Essays  and  Statistics  on  the  So- 
cial and  Economic  Resources  of  the  Colony  of  Victoria.— Published  by  authority  of 
the  Commissioners.  Melbourne :  M'Carron,  Bird  &  Co.,  ....  MDCCCLXXV. 
[B  vc,  +  liv  -f  382  -f  viii,  255  -f  19  -f  LII  -j-  v,  240  pp.  ]  The  "  Researches  on  the 
Fishes  of  Australia '^  is  separatt^ly  paged  (52  pp.)i  &ud  contains  descriptions  (such  as 
tbey  are)  of  many  supposed  new  genera  and  species.  The  newly  named  genera  are 
^'eaniphoH  (p.  4),  Breviperca  (p.  6),  Xeomeaoimon  (p.  8^,  Aida  (p.  10),  Xeolethrinus  (p. 
11),  Keoaillago  (p.  16),  Ellyria  (p.  21),  Pseudohatrachus  (p.  24),  Stenophns  (p.  26),  Xe- 
ogunnellus  (p.  27),  Xeohlenvius  (p.  28),  Dampieria  (p.  30),  Xeoatherina  (p.  31),  Torresia 
(p. 36),  Keoodaxip.  37),  Othos  (p.  43),  Xeorhomhu^  (p.  43),  Xeoplotostts  (p.  45),  Blanchar- 
^\a  (p.  47).    The  descriptions  are  worthy  of  the  neophyte's  uam^St-— """■=""" -^  *.,^ 
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P.  tetricus  var.  tigripinnis  (Klunziiiger,  1872,  37). 

Hobson's  Bay. 
P.  teirlcua  xaT.fuscipinnia  (Klunzinger,  1872,  37). 

Hobson's  Bay. 
P.  hUekeri  (Cast.,  P.  Z.  S.  V.,  1872, 148 ;  McCoy,  1887). 

Vict<»ria. 
P.  richardaonii  (Cast.,*  1872,  150;  1873,  5.^;  not  P.  richardwnii  Steind). 

Victoria. 
P.  r€8titu8  (Cast.,  1872, 151=ephippinm  G.) 

Victoria. 
P.  cuvieri  (Cast,  1873,  53). 

Bass's  Strait. 
P.  hostocki  (Cast.,  1873,  137). 

West  Australia. 
P.  edelenMa  (Cast.,  1873,  137). 

West  Australia. 
P.  unicoJor  (Cast.,!  1875). 

Victoria. 
P.  ruber  =  L.  rii&ra  (Cast.,!  1875,  37;  Klunzinger,  1880,  402). 

Victoria. 
P.  convexus  (Casc.,t  1875,  38). 

Victoria. 
P.  lanfzii  (Sauvage,  O.  R.,  1875,  iidd',  1880,  p.  37,  pi.  2). 

St.  Paul  Islaud. 
P.  isleanus  (Sauvage,  1875,  988;  1880,  p.  39,  pi.  3). 

St.  Paul  Island. 
P.  cincins  (Hutton,  1877,  354). 

New  Zealand. 
P.  nigromarginatua  (Macleay,  1878,  p.  35,  pi.  3,  lig.  3). 

Port  Jackson. 
P.  hiacrialia  (Klunzinger,  1880,  402). 

King  George's  Sound. 
P.  tetricua  vslt  ocellatua  TKlunzinger,  I860,  402). 

Murray  River. 
P.  roaeipunctatua  (Hutton,  1880,  p.  455). 

New  Zealand. 
P.  doraalia  (Macleay,  1881,  87). 

Port  Jackson. 
P.  labioaua  (Macleay,  1881,  88). 

Port  Jackson. 
P.  meJanurua  (Macleay,  1881,  89). 

Port  Jackson. 
P.  ruhicundua  (Macleay  1881.  89). 

King  George's  Sound. 
P.  dux  (De  Vis,  1883,  287  ;  1884,  47). 

Moreton  Bay. 
P.  cruentatua  (De  Vis,  1884,  879). 

Moreton  Bay. 
P.  acxlineatua  (De  Vis,  1884,  880). 

Barrier  Keef. 
P.  rex  (De  Vis,  1884,  880). 

Moreton  Bay. 

•The  *'Lahrichthya  Jlichardaonii"  was  not  identified  with  the  **  Paeudoltihrui  S»i^ 
ardaonii"  of  Steindacbner,  but  described  as  a  new  species. 

tThe  three  species  above  enumerated  are  attributed  by  Mftoleay  to  CaatelnaQ's  "^ 
searches  on  the  Fishes  of  Australia."  r^r^n]n 
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P.  maeuJaiuB  (De  Vis,  1884^  881). 

Moreton  Bay. 
P.  nudigena  (De  Vie.  1884,  881). 

Barrier  Reef. 
P.  eUgans  (Steind.,  1883,  laS). 

Gulf  of  St.  Vincent. 
P.  morionii  (Johnston,  18S5,  256). 

Tasmania.  -  ' 

P.  gracilis  (Steind.  &  Dod.,  1887,  273). 

Japan. 
P.  cyanogenys  (Ramsay  &  Ogilby,  1887,  242). 

Broken  Bay,  Australia. 

Snch  are  the  specific  names  that  have  been  proposed  for  various  fishes 
of  or  related  to  the  genus  Pseud  >labru8.  That  they  are  the  symbols 
of  as  many  species  is  quite  another  matter.  It  is  probable  that  a  con- 
siderable number  represent  variations  in  color  or  sexual  characters  or 
misapprehensions  as  to  the  meaning  or  significance  of  previous  descrip- 
tions. Only  an  exact  comparative  study  of  specimens  of  all,  or  most  at 
least,  will  enable  a  correct  judgment  to  be  formed  on  the  subject.  Such 
a  study  is  one  of  the  greatest  desiderata  of  Australian  ichthyology,  and 
it  is  to  be  hoped  that  some  one  of  the  able  naturalists  of  the  southern 
hemisphere  will  undertake  it  and  express  his  conclusions  in  antithetical 
termsj  whereby  the  relative  degrees  of  affinity  as  well  as  distinctive 
characteristics  may  be  understood.  So  far  as  can  be  judged  from  the 
descriptions,  almost  all  of  the  species  are  congeneric,  but  whether  such 
is  really  the  case  can  not  be  determined  from  the  descriptions  because 
many  characters  have  been  more  or  less  neglected.  The  genus,  with 
the  limits  still  retained,  however,  does  not  appear  to  be  a  truly  homo- 
geneous one,  and  there  are  at  least  two  sections  which  may  be  indi- 
cated, so  that  future  study  shall  be  directed  to  the  value  of  the  charac- 
ters.   We  venture  to  indicate  them  here. 

In  the  typical  forms  represented  by  almost  all  the  Australian  species 
the  membrane  behind  the  spines  of  the  dorsalis  andanalisispenicillig- 
erons.    The  name  Fseudoldbrus  covers  them. 

In  one  species,  the  Lfihrichthys  laticlavius  of  most  authors,  the  mem- 
brane behind  the  spines  of  the  dorsalis  and  analis  is  not  produced. 
The  name  Fictilabrug  may  be  used  to  denote  it.  Pictilabrus  is  not  only 
peculiar  in  the  absence  of  pencils  or  pen icillia  behind  the  dorsal' and 
anal  spines,  for  the  head  is  also  smaller,  and  more  abbreviated  than  in 
the  other  species.  If  the  meaning  of  the  name  Pictilabrus  is  demanded, 
imagination  may  play  that  the  painting  of  the  brilliantly  colored  fish 
has  been  completed  and  that  the  painter's  brushes  and  pencils  have 
disappeared.  A  component  of  two  Lati n  words,  as  in  the  case  of  Austrch 
labrusj  is  also  better  than  hybrids  like  Labrichthys  and  Pseudolabrus. 

Other  subtractions  from  the  genus  Pseudolabrus  (as  it  would  be  recog- 
nized by  many)  have  been  made  and  they  may  provisionally  be  recog- 
nized as  genera,  and  perhaps  some  fishes  retained  in  the  nominal  list 
of  Pseudoldbri  may  belong  to  one  or  the  other  of  them. 
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AUSTROLABRUS. 

Austrolahnu  Steindachner,  S.  B.  Akad.  Wiss.  [Wien],  1.  Abth.,  v.  88,  p.  1102  (Icb. 
Beit.  XIII,  38),  1883. 

Pseadolabri  with  dorsalis  and  analis  covered  with  scales  at  bases 
and  augulated  behind,  and  with  ventrals  angalated  and  the  first  ray 
longest.* 

By  Dr.  Steindachner  this  type  was  considered  to  be  at  least  sub- 
generically  distinct  from  the  Psettdolabri,  on  account  of  the  scaly  dorsalis, 
analis  and  caudalis.t 

A,  maculatu8=^^  Labrichthyst  {Austrolabrus)  maculata  Macl."    Steind. 

Aastralid. 

BXTPETRICHTHTS. 

Eupeirichthya  Ramsay  and  Ogilby,  Proc.  Linn.  Soc.  N.  S.  Wales  (2),  ii,  631,  Ir^T. 

Pseudolabri  with  dorsalis  and  analis  naked  and  ventrales  angulate 
and  with  the  first  ray  elongate. 

According  to  Messrs.  Bamsay  and  Ogilby,  ^^  its  close  affinity  to 
Labriehthys  [i.  e,,  Pseudol  abrus]  is  at  once  apparent,  but  in  sach  a  genus, 
where  the  fln  formula  remains  constant  tbronghont  the  whole  series 
of  aboat  thirty§  species,  any  departare  from  the  normal  nnmber  most 
necessarily  carry  with  it  a  grea  ter  weight  then  among  fishes  which  enjoy 
greater  latitude  in  this  respect."  This  difference,  therefore,  coaplod 
with  the  elongate  ventrals  and  ge  neral  form,  ||  has  induced  the  aathors 
to  propose  the  genus. 

Only  one  species  is  known,  viz :  E.  angtMtipes  B.  &  O.,  1887,  632. 

Port  Jackson. 

VII. 

It  may  be  added  that  the  Labriehthys  bicolor  of  Day  (Proc  Zool.  Soc 
London,  1870,  p.  695)  is  the  Hemigymnus  melapterus  of  Bleeker  as  was 
later  recognized  by  Day  himself  (P.  I.,  1877,  396). 

*A.  mac»latu8  hasD.ix-fl2,  A.  iii-f  10. 

tDurch  die  starke  Beschuppuag  der  Dorsale,  Anale  and  Caudale  anterscheidet  Bich 
die  hier  beschriebene  Art  so  auffalleud  yon  der  Mehrzahl  der  ubrigen  Labriehthys- 
Arten,  dass  eie  mindestens  als  ReprasentaDt  einer  besouderen  Untergattung  {Austroh- 
hru8  m.)  betrachtet  werden  muss. — Steindachnkr. 

tl  can  only  accoaut  for  tbe  use  by  Dr.  Stoindacbner  of  the  name  Labriehthys  (ot 
this  type  by  tbe  supposition  that  in  tbe  long  interval  of  time  between  bis  repudiation 
of  tbe  name  and  the  description  of  tbe  new  species  be  bad  forgotten  bis  former  cod- 
clusions  (see  p.  398).  Tbe  facts  certainly  bad  not  changed  meanwhile,  aud  no 
species  intermediate  between  Labriehthys  and  Pseudolabrus  bad  been  discovered. 

$  Tbe  examination  of  a  more  extended  series  of  specimens  will  probably  reduce 
this  number  somewhat. ~R.  &  O. 

\\E.  angitatipes  has  D.  ix-fl2  and  A  iii-fH,  wbile  typical  Pseudolabri  have  D. 
ix-f  11  and  A.  iii-f-10.  '*  The  greatest  height  of  tbe  body,  whicb  is  behind  the  orijjiu 
of  tbe  anal  tin,"  is  contained  in  tbe  total  length  5i  times,  wbile  the  head  is  5 
times. 
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DESCRIPTION  OF  A  NEW  SCINCOID  LIZARD  FROM  EAST  AFRICA. 

BY 

Leonhard  Stejneger. 

Curator  of  the  Departnitnt  of  Reptiles  and  Batrachians  . 
Lygosoma  killinen8i%  sp.  no  v. 

Diagnosis:  Limbs  pentadactyl,  short,  distance  between  them  when 
adpressed  to  side  of  body  more  than  length  of  hind  liml),  the  latter  being 
mach  less  than  half  as  long  as  its  distance  from  the  axilla;  distance 
from  snout  to  fore  limbs  contained  more  than  twice  in  the  distance 
between  axilla  and  groin;  lower  eyelid  scaly;  ear-opening  an  oblique 
slit,  much  larger  than  nostril ;  no  supranasals ;  rostral  forming  a  broad 
BQture  with  frontonasal;  prefrontals  small  and  widely  separated;  frontal 
not  broader  than  supraocular  region;  two  frontoparietals;  parietals 
forming  a  suture  behind  the  interparietal ;  24  scales  round  the  body; 
toes  not  compressed;  fourth  toe  longer  than  third;  13  to  15  lamell» 
under  foarth  toe. 

Habitat  :  Eilima-njaro,  East  Africa. 

Type:  U.  8.  National  Museum,  No.  16749.  Dr.  W.  L.  Abbott  coll., 
1889. 

Description  of  type  specimen. — Body  much  elongate;  limbs  very  weak . 
the  distance  beweeu  the  end  of  the  snout  and  the  fore  limb  is  contained 
twice  and  a  half  in  the  distance  between  axilla  and  groin;  snout  very 
short,  obtuse;  lower  eyelid  scaly;  rostral  wide,  low,  its  posterior  outline^ 
as  seen  from  above,  straight;  nostril  pierced  in  the  nasal ;  no  supranasal; 
frontonasal  more  than  twice  as  wide  as  long,  forming  sutures  anteriorly 
with  the  rostral  and  posteriorly  with  the  frontal,  the  width  of  each 
suture  being  greater  than  the  length  of  the  frontonasal ;  prefrontals 
small,  widely  separated ;  frontal  short,  as  long  as  the  frontoparietals, 
io  contact  with  first  and  second  supraoculars;  Ave  supraoculars;  seven 
Bupercillaries;  frontoparietals  two,  each  larger  than  interparietal;  parie. 
tals  forming  a  suture  behind  interparietals ;  two  pairs  of  nuchals ;  supra- 
labials  separated  from  orbit  by  a  row  of  small  scales,  fourth  suprala- 
bial  being  directly  under  the  center  of  the  eye;  ear-opening  narrow, 
oval,  only  slightly  oblique  to  line  of  commissure;  24  smooth  subequal 
scales  round  middle  of  body ;  one  pair  of  somewhat  enlarged  anals, 
adjoining  scales  only  slightly  larger  than  rest;  digits  short,  cylindric, 
terminal  scale  rather  large,  vaulted  nail-like,  nearly  concealing  the  claw; 
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third  flDger  a  trifle  larger  than  fourth,  both  with  five  scales  abore; 
fourth  toe  a  little  longer  than  third,  with  thirteen  to  fifteen  smooth 
lamellae  underneath  and  seven  scales  above;  third  with  six  scales  abore; 
tail  thick,  long,  all  the  scales  subequal;  color  uniform  brown  above, 
pale  buff  underneath,  with  dusky  longitudinal  spots  down  the  centers 
of  the  lateral  scales,  forming  more  or  less  continuous  grayish  lines  on 
the  flanks  and  sides  of  tail. 

Measurements  (tit  millimetrea). 


Total  length  (end  of  tall  reprodaced)  158 
Snout  to  posterior  end  of  parietals . .     9 

Greatest  width  of  hPO<l 7. 5 

Snout  to  foreliml)...^ 18 


Snont  to  vent 68 

Axilla  to  groin 45 

Fore  limb 10 

Hind  limb 15 
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DESCRIPTION  OF  A  NEW  SPECIES  OF  LIZARD  FROM  THE  ISLAND 
SAN  PEDRO  MARTIR,  GULF  OF  CALIFORNIA. 

BY 

Leonhard  Steineger, 

Curator  of  the  Department  of  Reptiles  and  Batrachians, 
CnemidophoruB  martyri%  sp.  no  v. 

DiAaNOSis:  Dorsal  scales  eqaal;  nostril  anterior  to  nasal  sntarej 
frontoparietals  distinct;  nasal  not  in  contact  with  second  snpralabial; 
eight  longitndinal  rows  of  ventral  plates;  femoral  pores  twenty ;  supra- 
ocalars  four ;  three  large  preanals ;  candal  scales  slightly  oblique ;  scales 
on  collar  rather  small,  gradually  decreasing  in  size  toward  the  edge; 
under  side  of  forearm  without  enlarged  scales;  no  freno-orbital ;  fron- 
tonasal wider  than  long ;  head  depressed,  snout  long  and  narrow ;  color 
above  slaty  black,  with  irregular,  pale  drab  variolations ;  head  more 
brownish,  uniform;  entire  under  side  uniform  blackish  slaty. 

Habitat  :  San  Pedro  Martir  Island,  Gulf  of  California. 

Type :  U.  8.  National  Museum,  No.  15620.    Dr.  Edw.  Palmer  coll. 

This  species  is  quite  characteristic  by  its  coloration  alone,  for  the  com- 
bination of  the  variolated  upper  surface  with  the  uniform  blackish  under 
side  is,  I  think,  quite  unique.  There  is  not  even  a  trace  of  a  linear  ar- 
rangement of  the  pale  markings,  and  what  is  still  more  remarkable  even 
the  very  young  specimen  (head  and  body  39  millimetres)  is  without 
even  the  slightest  indications  of  such  a  pattern. 

Descriptian  of  type  speeimen, — Head  depressed;  snout  narrow  and 
pointed;  rostral  narrow,  pointed,  posterior  angle  on  top  of  snout  long 
and  acute;  nostril  in  lower  part  of  nasal;  frontonasal  wider  than  long, 
nearly  straight  anteriorly  ;  prefrontals  with  the  anterior  external  angle 
very  acute  and  elongated ;  anterior  angle  of  frontal  well  forward,  nearly 
in  line  with  anterior  angle  of  first  supraocular ;  four  supraoculars,  the 
posterior  minute;  last  three  supraoculars  separated  from  supraciliaries 
by  a  row  of  granules ;  two  frontoparietals ;  three  parietals ;  postnasal 
in  contact  with  first,  second,  and  third  supralabials;  loreal  large;  no  sep- 
arate freno-orbital ;  central  gular  scales  but  slighly  larger  than  the  rest, 
followed  by  a  wide  baud  of  very  minute  scales  which  extend  to  the  edge 
of  the  collar,  only  the  central  mesoptychial  scales  being  somewhat 
larger;  dorsal  granules  small,  smooth;  ventral  plates  in  eight  longi- 
tudinal and  about  thirty-five  transverse  rows;  three  large  preanals 
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forming  a  triangle,  the  two  sides  of  which  are  bordered  bj  a  series  of 
scales  considerably  larger  than  the  sarronnding  granules;  enlaigel 
brnchials  in  four  nearly  eqnal  rows  continnons  with  antebrachiaU,  the 
latter  in  three  rows,  enter  mach  the  largest;  twenty  femoral  pom; 
caudal  scales  slightly  obliqne,  carinated. 

Measurements  (in  millimetres). 


3 

a.* 

9 

1 

Collector. 

Locality. 

4 

i 

1 

i 

1! 

.a 
S 

1 

4i 

1 

o 

3 

i  1    .• 

r6 

i 

1 

e 

1 

s 

it 

2 

2 
SI 

3 

1 

15820 

Palmer... 

I.  S.  Pedro  Martlr. 

20 

7.5 

11 

6  1  23 

39 

22|42L.     lyp* 

15621 

....Uo 

do 

130 

14.5 

•.5 

8.5 

5  '  ift 

24.5 

14  I  27     n 

1 

The  two  specimens  in  the  Museum  were  collected  by  Dr.  Edwaid  { 
Palmer  on  the  island  San  Pedro  Martir  (not  Martin,  as  so  often  writte&!)t  | 
a  small  island  in  the  Gulf  of  California  about  equidistant  from  the  | 
mainland  and  the  eastern  coast  of  the  peninsula  of  Lower  GaliforDtt»  | 
and  about  half  way  between  the  upper  end  and  the  mouth  of  the  Golt  | 
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DESCRIPTION    OF    A     NEW   NORTH  AMERICAN    LIZARD    OF  THE 
GENUS  SAUROMALUS. 

BY 
Leonhard  Stejneger, 

Curator  of  the  Department  of  Reptiles  and  Batrachians, 
SauromaluB  hispldaSk  sp.  nov. 

Diagnosis. — Nachal  scales  spiny,  the  larger  ones  almost  as  large  as 
tile  largest  preaoricalar  spines )  dorsal  scales  ending  posteriorly  in  a 
long,  obtuse  spine;  dorsal  scale  rows  average  16  to  a  head  length; 
number  of  ventral  scale  rows  from  galar  fold  to  anns  averages  118 ; 
nnmber  of  scales  around  thickest  part  of  tail  averages  50 ;  femoral  pores 
13  to  15;  size  very  large :  total  length  of  four  specimens  averages  540 
millimetres. 

Habitat.— Angel  de  la  Guardia  Island,  Gulf  of  California. 

lype.— Cr.  S.  National  Museum  No.  8563.     Dr.  Thos.  H.  Streets  coll. 

Synonymy. 

VSrt.—Sauromalu*  ater  Streets,  Ball.  U.  S.  Nat.  Mas.,  No.  7,  p.  36  (iiec  Dum^ril). 
TowNSEND,  Proo.  U.  8.  Nat.  Mas.,  xiii  (No.  800)  1890,  p.  144. 

Description  of  type  specimen. — Habit  very  stont,  head  depressed,  body 
less  so ;  nostrils  large,  tubular,  opening  upwards  and  outwards ;  upper 
head-scales  large,  considerably  larger  than  the  supraoculai  s,  those  of 
the  parietal  region  largest,  tubercular,  some  nearly  conical ;  three  series 
of  strong  conical  scales  in  front  of  ear;  several  series  of  large  conical 
tnbercles  on  side  of  basal  half  of  mandible ;  neck  above  very  rough, 
covered  with  large  but  obtuse  spines,  most  of  them  fully  as  large  as 
the  anteauricular  denticulation,  and  descending  on  the  postauricular 
fold,  sending  a  strong  branch  forward,  nearly  connecting  with  the 
mandibular  spines ;  dorsal  scales  large,  16  in  a  head  length,  ending 
posteriorly  in  an  obtuse  spine,  even  the  smaller  scales  above  and  back 
of  the  arms  being  spiny;  ventral  scales  smaller  and  smoother,  but  the 
outer  posterior  corner  some  what  projecting  and  pointed,  about  118  scales 
in  a  line  from  anal  opening  to  gular  fold ;  scales  on  limbs  large,  about 
the  size  of  those  on  nape,  cariuated  and  obtusely  spinose ;  femoral 
pores  very  large,  13  on  each  side;  scales  on  tail  in  verticils^  large, 
about  44  in  a  verticil  round  the  thickest  portion  at  base,  on  the 
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npper  sarface  carinate  and  strougly  spiuose  behiud.  Color  (in  alcohol) 
apparently  uniform  brownish  olive,  though  in  life  they  are  said  to  be 
"  marked  with  one,  two,  or  three  large,  rounded,  or  irregular  grayish 
blotches  somewhere  on  their  body."    (Streets  I,  c.) 

In  addition  to  the  type  specimen  I  have  before  me  three  others  nearly 
as  large,  collected  by  Mr.  Charles  H.  Townsend  in  the  same  locality. 
They  agree  in  all  essential  characters  with  the  type,  some  of  the  details 
and  measurements  (in  millimetres)  being  found  in  the  following  table: 

Sauromalu8  hitpidiu. 


I 

I 

CO 


8563 
15873 
15874 
15875 


Golleotor  and  No. 


streets  

Town8exid,24. 

— do 

...do 


Locality. 


Angellol ,  Galf of Cal 

«io 

...do 

...do 


Date. 


Mar.  29.  1889 

....do 

....do 


Average  of  foar  speoimena . 


II 


1- 

1^ 


53 


16  118  I      44 

19  I  116  55 

15  ,  113  I      43 

14  126  53 


16  '     118 


49 


I       5 


^1 


I 


2K 

I    552  !    -275 

'    562l     » 
462       240 


.|.. 


This  enormous  lizard  is  closely  allied  to  the  much  smaller  species 
which  inhabits  the  arid  regions  on  the  mainland  to  the  north  of  the  Gulf 
of  California,  viz,  Sauromalus  ater^  with  which  it  has  been  confoanded, 
but  is  readily  distinguished  by  the  characters  given  in  the  above  diag- 
nosis. In  order  to  better  emphasize  the  differences  I  herewith  give  the 
corresponding  diagnosis  of  the  old  species. 

SauromaluB  ater  Dum. 

Diagnosis. — Nuchal  scales  tubercular,  or  smooth,  none  of  them  half 
as  large  as  largest  preauricular  spines;  dorsal  scales  squarish,  smooth, 
without  any  spine;  dorsal  scale  rows  average  32  to  a  head  length;  Dum- 
ber of  ventral  scale  rows  from  gular  fold  to  anus  averages  165;  number 
of  scales  around  thickest  part  of  tail  averages  76 ;  femoral  pores  15  to  18; 
size  medium :  total  length  of  four  adults  averages  314  millimetres. 

Babitat. — Desert  regions  of  southern  California  and  southwestern 
Arizona. 

Type. — In  Museum  d'histoire  naturelle,  Paris,  France.  Locality  un- 
known.   Lieut.  Jaur^s  coll. 

Synonymy, 

1Q56,— Sauromalus  ater  A.  Dum^ril,  Arch.  Mus.  d'Hist.  Nat.,  Viii,  p.  536,  pi.  zziii> 

figs.  3,  3a. 
1858.— .Ewpfcry««  ohesus  Baird,  Proc.  Phil.  Acad.  1858,  p.  253.— /d,  U.  8.  and  Mex. 

Boana.  Surv.,  ii.,  Zool.  Rept.,  p.  6,  pi.  xxvii  (1859). 
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For  comparisoD  with  Sauromalus  hispidus  I  give  the  following  table 
of  details  and  measaremeDts: 

Sauromalus  ater. 


12264 
4172 
11810 
16S03 
U810JUT. 


Mollhaasen... 

Thomas 

MoUhaasen... 

Orcntt 

Mdllhansen... 


Yampai  Valley 

Fort  Yama,  Ariz 

Colorado  Rirer 

San  Diego  County,  Cal. 
Colorado  River 


Ap 


Average  of  five  spedmens. 


♦About. 

In  all  probability  the  yoang  of  Sauromalus  hispidus  is  much  less 
spiny  than  the  old  ones,  but  the  scales  woald  be  much  larger  than  in 
corresponding  specimens  of  8.  ater  and  their  number  consequently 
smaller. 

There  is  in  our  collection  a  medium-sized  specimen  of  a  Sauromalu% 
collected  by  Mr.  L.  Belding  on  Espiritu  Santo  Island,  at  La  Paz,  near 
the  southern  extremity  of  the  peninsula  of  Lower  California  (U.  S. 
National  Museum  Ko.  12633),. the  true  position  of  which  I  am  not  yet 
prepared  to  state,  as  I  do  not  know  whether  it  is  fully  adult  or  not.  It 
is  smooth  like  S.  ater\  but  the  relative  size  of  the  scales  is  somewhat 
larger,  though  not  so  large  as  in  8,  hispidus.  Ifwould  be  very  inter- 
esting to  receive  a  series  of  specimens  from  that  locality. 

Mr.  Belding  also  states  (West  American  Scientist,  ill,  April,  1887, 
p.  97)  that  he  found  a  Sauromalus  at  Guaymas,  Mexico,  but  not  having 
seen  a  specimen  I  can  say  nothing  as  to  its  specific  identity. 

It  has  long  been  suspected  that  these  huge  lizards  live  on  vegetable 
food,  in  fact,  Dr.  Streets'  statement  (I.  c.)  as  to  the  nature  of  their  ex- 
creta made  it  almost  certain,  but,  to  remove  all  doubt,  I  had  the  stom- 
ach of  one  of  the  large  specimens  (collected  by  Mr.  Townseud)  opened, 
and  Prof.  W.  B.  Barrows,  of  the  U.  S.  Department  of  Agriculture,  had 
the  kindness  to  submit  the  contents  to  one  of  the  experts  in  that  line 
for  examination.  He  reports  that  the  contents  are  exclusively  vegeta- 
ble and  that  the  numerous  seeds  are  those  of  a  malvaceous  plant,  prob^ 
ably  Sphceralcea  hastulata. 


Digiti 


ized  by  Google 


Digiti 


ized  by  Google 


NOTES  ON  AND  LIST  OF  BIRDS  AND  EGGS  COLLECTED  IN  ARCTIC 

AMERICA,  i86x-x866. 

BY 

R.  MacFarlane,  F.  R.  G.  S., 

Chief  Factor  Hudson  Bay  Company.*  * 

• 

When  recently  requested  by  President  Charles  N.  Bell,  of  Winnipeg, 
to  write  a  paper  on  Arctic  breeding  birds,  for  pablication  by  the  His- 
torical and  Scientific  Society  of  Manitoba,  I  thought  of  including  therein 
a  similar  reference  to  the  collections  made  in  ornithology  and  oology 
by  the  northern  officers  of  the  company  subsequent  to  the  year  1859, 
when  Mr.  Bobert  Kennicott,  an  able,  amiable,  and  prematurely  cut-off 
American  naturalist,  and  representative  of  the  Smithsonian  Institution 
at  Washington,  first  appeared  on  the  Mackenzie  Biver.  During  bis  three 
years'  sojourn  in  that  quarter  he  managed  to  infuse  into  one  and  all  with 
whom  he  had  any  intercourse  more  or  less  of  his  own  ardent,  zealous, 
and  indefatigable  spirit  as  a  collector;  but  for  want  of  space,  time,  and 
the  requisite  material  I  have  had  to  abandon  that  idea,  and  must  there- 
fore confine  myself  to  giving  a  r^sum^  of  what  I  was  personally  ena- 
bled to  accomplish.    I  trust,  however,  that  some  day  an  abler  hand  will 
take  the  matter  up,  in  its  entirety,  and  publish  a  full. account  of  the 
magnificent  contributions  to  the  natural  history  of  the  Dominion  of 
Canada  obtained  by  the  exertions  of  Hudson  Bay  officers  throughout 
the  vast  territories  covered  by  the  fur  trade  and  commerciaroperations 
of  their  old  company.    Among  those  of  their  number  who  happened  to 
be  then,  or  about  that  time,  stationed  in  the  Mackenzie  Biver  district, 
and  who  thus  rendered  very  essential  service,  may  be  mentioned  Messrs. 
B.  B.  Boss,  James  Lockhart,  Laurence  Clarke,  Wm.  L.  Hardisty,  James 
McDougall,  John  Beid,  G.  P.  Gaudet,  Strachan  Jones,  J.  S.  Gamsell, 
Mardo  McLeod,  James  Sibbiston,  A.  McKenzie,  Andrew  Flett,  W.  J. 
McLean,  William  Brass  and  W.  C.  King.    In  this  connection  I  would 
farther  add  that,  while  the  friendly  and  rather  extensive  correspondence 
carried  on  for  years  with  many  of  the  foregoing  by  the  late  eminent  and 
much  lamented  Prof.  Spencer  F.  Baird,  of  the  Smithsonian,  eviuced  his 
own  deep  love  for  science,  it  did  much  to  intensify  their  interest  in,  and 
desire  to  meet  more  fully  perhaps  than  was  otherwise  possible,  the 
views  and  objects  of  that  obliging  and  well-conducted  Institution. 

•  Formerly  clerk  in  charge  of  Fort  Anderson,  Anderson  River,  Mackenzie  River 
Strict,  northwest  territory  of  Canada. 
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The  scope  of  country  intended  to  be  embraced  within  the  abovesome- 
what  pretentious  heading  of  ^<  Arctic  America"  is  bounded  on  the  north 
by  the  Polar  Sea  to  the  eastern  outlet  of  the  Mackenzie  Biver,  on  the 
«ast  by  the  coast  of  Franklin  Bay  from  Gape  Bathurst  to  its  depth  in 
Langton  Harbor,  on  the  west  by  the  Lower  Mackenzie  Kiver,  and  on  the 
south  by  the  sixty  seventh  parallel  of  north  latitude  to  its  intersection 
with  longitude  124^  W,  It  may,  however,  be  mentioned  that  very  few 
specimens  indeed  were  gathered  to  the  southward  of  67^  30'  N.  and  to 
the  westward  of  longitude  129^,  except  from  the  Lower  Anderson  to 
the  Mackenzie. 

The  period  during  which  the  following  collections  and  observations 
were  made*  extended  from  the  beginning  of  April,  1862,  to  the  end  of 
June,  1S66.  Ko  account  is,  however,  taken  of  a  box  of  specimens  ob- 
tained in  the  summer  of  1861  and  presented  to  the  late  Chief  Trader 
Bernard  R.  Ross.  The  principal  scene  of  investigation  was  Fort  An- 
derson (latitude  68°  SCy  N.  and  longitude  128^  W.  or  thereabonts), 
established  in  1861  for  the  Esquimau  trade  and  abandoned  in  1866.  It 
was  situated  on  the  right  bank  of  the  Anderson  River,  first  visited  by 
me  in  1857.  This  large  stream,  which  disembogues  itself  into  Liverpool 
Bay,  has  its  sources  in  the  Revd.  Abb4  Petitot's  Ti-DegaU  (Frost- 
hardened  Mountain),  lying  at  ^^  some  little  distance  ^  to  the  north  of 
Great  Bear  Lake. 

The  tract  of  country  in  question  may  be  briefly  described  as  mainly 
flat,  but  intersected  by  several  hilly  ridges  or  heights  of  land,  haviug 
the  principal  portion  of  its  surface  more  or  less  densely  covered  with 
forest  and  diversified  by  gentle  eminences,  marshy  spaces,  and  spots  of 
peaty  soil,  many  streams  and  numerous  lakes  and  sheets  of  water, 
greatly  varying  in  size.  Beyond  the  sixty-eighth  degree  of  latitude, 
however,  trees  become  sparse  and  stunted,  except  along  the  ravines 
and  banks  gf  the  larger  rivers,  where  the  fringe  of  timber  soon  rapidly 
narrows  and  disappears  altogether  in  about  69^  N.  Thence  to  the 
coast  and  from  the  border  of  the  woods  to  the  southeast,  begin  those 
vast  steppes,  or  undulating  plains,  which  extend  for  hundreds  of  miles 
and  are  known  as  the  ^'Barren  Grounds."  Fewer  lakes  and  streams 
are  there  met  with,  while  much  of  the  country  on  the  west  side  of  the 
Anderson,  near  its  outlet  to  the  Mackenzie,  is  said  to  be  devoid  of  wood, 
low,  and  comparatively  more  marshy  than  elsewhere;  and  we  have 
then  the  shores  and  smaller  islands  and  iaJets  of  Esquimaux  Lake 
and  the  adjacent  Polar  Sea  to  finish  this  rather  meager  sketch.  Bat, 
for  all  that,  I  do  not  believe  that  a  field  of  equal  extent,  better  adapted 
for  the  breeding  purposes  of  so  interesting  and  important  a  variety, 
from  the  Yellow  Warbler  to  the  Golden  Eagle,  among  the  land,  to  the 
Least  Sandpiper  and  the  Trumpeter  Swan,  among  the  water  birds  of 
North  America,  exists  in  any  other  part  of  the  northwest  territories 
of  Canada. 

If  the  scene  of  operations  was  rich  and  varied,  it  must  be  admitted 
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that  the  position  held  daring  those  years  and  the  opportunities  thereby 
afforded  for  making  a  splendid  collection  were  exceptionally  good  yet, 
owing  to  ignorance  and  a  want  of  interest  displayed,  both  by  Indians 
and  Esqaimaax  in  the  beginning,  one  or  two  rather  unfavorable  sea- 
sonSy  heavy  annual  losses  of  specimens  by  accidents  and  neglect,  the 
almost  total  destruction  by  animals  of  our  last  spring's  very  small  listt 
the  death  by  epidemic,  measles,  and  scarlatina  of  the  majority  of  our 
best  and  most  experienced  native  collectors,  in  the  autumn  and  early 
winter  months  of  1865,  and  the  abandonment  of  Fort  Anderson  in  the 
summer  of  1866,  both  of  which  last-mentioned  adverse  factors  pre- 
vented me  from  spending  the  nesting  season  of  that  and  the  succeed- 
ing year,  as  I  had  intended,  on  the  shores  and  in  the  neighborhood  of 
Esquimaux  Lake  and  Liverpool  Bay,  very  much  still  remains  to  be 
done  by  future  explorers,  even  in  this  comparatively  small  section  of 
the  Oreat  Mackenzie  Basin,  before  its  fauna  is  satisfactorily,  far  less 
exhaustively,  ascertained,  and  the  result  duly  communicated  to  the 
scientific  world. 

It  will  be  observed  from  the  list  which  follows  that  comparatively  few 
of  the  many  other  species  of  birds  which  indubitably  occur  within  the 
aforesaid  defined  boundaries,  and  whose  eggs  were  not  discovered  or 
received  by  us,  are  noted  therein.  The  notes  themselves  are  chiefly  an 
abridgment  of  the  relative  text,  which  had  been  condensed  or  quoted 
from  the  copious  memoranda  furnished  along  with  the  specimens,  as 
contained  in  that  valuable  and  most  interesting  <^  History"  of  North 
American  Birds,  by  Messrs.  S.  F.  Baird,  T.  M.  Brewer,  and  R.  Ridg- 
way."  The  three  volumes  of  the  Land  Birds  were  published  in  1874, 
and  the  two  of  Water  Birds  in  1884,  both  by  Little,  Brown  &  Co.,  of 
Boston,  Massachusetts.  For  the  sake  of  conformity,  however,  to  the 
canons  of  nomenclature,  since  adopted  by  the  American  Ornithologists' 
Union,  their  recently  revised  and  abridged  Check  List  will^be  closely 
adhered  to  in  the  following  classification. 

WATER  BIRDS. 
2.  Colymbas  holboBUii  (Beinhardt).    Holbceirs  Grebe. 

My  notes  record  but  two  ne^ts  of  this  grebe,  one  contained  four  and 
the  other  five  eggs,  and  both  were  found  at  a  distance  of  some  40  or  50 
miles  south  of  Fort  Anderson. 

3.  ColsrmbuB  auritus  Linnsens.    Horned  Grebe. 

A  skin  or  two,  but  no  eggs,  were  secured  near  Lockhart  River  in  June, 
1861,  and  forwarded  to  the  late  Mr.  B.  R#  Ross,  while  a  female  parent 
with  five  eggs  was  taken  on  a  nest  on  the  edge  of  a  small  lake  about  60 
miles  southeast  of  the  post  in  June,  1866,  but  they  were  afterwards  lost 
in  the  manner  already  alluded  to.  I  should  say  that  grebes  were  far 
from  numerous,  even  in  the  southern  portion  of  the  Anderson  country. 
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7.  Urlnator  imber  (Oaim.).    Loou. 

The  nest  of  this  diver  is  usually  found  in  the  water  on  the  edge  of  a 
small  lake,  and  is  but  a  mere  de[>ression  in  the  center  of  a  tolerably 
large  mass  of  turf,  or  accumulated  decayed  vegetable  matter,  partially 
secured  from  observation  by  grass  and  reeds  growing  thereon,  or  iu  its 
vicinity.  In  no  instance  were  more  than  two  eggs  taken  in  auy  of  the 
nine  recorded  nests. 

8.  Urlnator  adaznsil  (Gray).    Yellow-hiUed  Loon. 

During  the  period  of  reproduction  this  loon  abounds  in  considerable 
numbers  in  Franklin  and  Liverpool  bays,  where  several  examples  were 
shot.  It  is  also  sometimes  met  with  on  the  larger  lakes  of  the  interior. 
Although  most  anxious  to  possess  eggs  of  this  species,  we  all  failed  to 
discover  even  one  well-authenticated  nest,  while  it  is  i>os8ible  that  the 
two  adamsii  eggs  referred  to  on  page  452,  of  vol.  ii,  of  the  aforesaid 
Water  Birds  of  North  America,  may  have  belonged  to  the  Great  North- 
ern Diver.  An  Esquimaux  of  our  party  observed  a  male  Samakria 
v-nigra  struck  and  killed  on  the  wing  by  a  bird  of  this  species. 

9.  Urlnator  aroUcua  (Linn.).    Blaok-throated  Loon. 

This  species  undoubtedly  breeds  within  the  Arctic  circle;  but  we  maat 
*  have  secured  very  few  specimens,  as  I  only  know  of  one  well-autheQti- 
cated  set  of  eggs,  obtained  from  Fort  Anderson  in  I860,  and  which  are 
now  in  the  oological  collection  of  the  U.  S.  National  Museum  in  Wash- 
ington. 

10.  Urlnator  paclficua  (Lawrence).    Pacifio  Loon. 

This  is  the  most  abundant  of  all  the  divers  in  the  region  under  investi- 
gation. Nests  were  discovered  in  the  wooded  country,  in  the  Barren 
Grounds,  and  on  the  shores  and  islands  of  the  Arctic  coast.  In  sitaa- 
tion  and -composition  they  resemble  those  of  U.  imber.  In  all  about 
one  hundred  and  sixty-five  nests,  most  of  which  contained  two  eggs, 
were  secured  in  course  of  the  five  seasons,  trom  1862  to  1866,  inclusive. 
Some  eggs  of  this  species,  as  well  as  of  many  other  birds,  also  got  broken 
on  their  way  to  the  post  and  in  course  of  emptying  and  handling  them 
there.  I  may  here  remark  that  although  the  several  members  of  the 
family  TJrinatoridce  occasionally  give  utterance  to  rather  discordant 
sounds  while  in  the  water,  the  Pacific  Loon  is  noted  for  its  peculiarly 
loud,  weird,  and  prolonged  shrill  scream  during  the  season  of  nidiflca- 

tion. 

11.  Urlnator  lumme  (Gann.).    Red-throated  Loon. 

Although  its  yearly  range  in  summer  is  equal  to  that  of  U.  pac(/!ciM) 
it  is  the  least  numerous  of  the  genus,  and  but  some  forty  identified  uests 
were  found  within  the  same  period  of  time,  and  in  the  stated  localitiefl. 
Most  of  these  also  had  two  eggs,  the  maximum  number  laid  by  all  loonfl 
according  to  native  report  and  personal  observation. 
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36.  Stercorarius  pomarinas  (Temmiuck).    Pomarine  Jaeger. 

In  June,  186:^,  au  Esquimaux  brought  in  one  jaeger,  and  in  June, 
1864)  another  man  traded  a  male  and  female  specimen,  which  he  killed 
near  the  outlet  of  Anderson  River.  On  11th  July,  18G5,  we  shot  a  male 
bird  in  Franklin  Bay.  The  first-mentioned  is  inadvertently  stated  in 
the  aforesaid  History  of  North  American  Birds  to  be  the  only  example 
of  the  species  procured,  although  the  receipt  of  all  of  them  was  duly 
acknowledged  by  the  Smithsonian  Institution.  We  did  not  have  the 
good  fortune  to  become  acquainted  with  its  eggs. 

37.  stercorarius  paraslticaa  (Linn.).     Parasitic  Jaeger. 

A  more  numerous  bird  than  the  former,  especially  in  the  Barren 
Grounds,  where  several  nests  were  annually  discovered  on  our  collect- 
ing ex|>edition8  from  Fort  Anderson  to  Franklin  Bay  (18(>2  and  18(>5). 
A  few  8i)ecimens  were  also  obtained  from  the  Esquimaux  of  the  Lower 
Anderson  Biver.  There  is,  of  course,  no  darkness  for  several  months 
iu  summer  within  the  before  defined  Aiulerson  section  of  the  Arctic 
re^ionSy  while  in  June  the  sun  at  midnight  is  several  degrees  above  the 
horizon.  During  the  period,  however,  answering  to  the  night  in  south- 
ern latitudes,  we  often  observed  in  the  ^-Barrens''  and  on  the  sea  coa^t 
as  many  as  twenty  or  thirty  birds  of  the  genus  Stercorarius  sitting  or 
standing  on  the  ground,  each  bird  at  the  distance  of  a  few  yards  from 
its  fellow.  They  probably  reposed  at  such  times,  as  they  never  moved 
except  when  closely  approached,  while  no  eggs  were  ever  discovered  in 
the  vicinity  of  these  resting  pUces.  During  the  day,  also,  two  or  more 
birds  were  frequently  noticed  quietly  reposing  or  moving  very  slowly 
along  the  ground,  and  this,  too,  where  no  nest  actually  existed. 

38.  Stercorarius  longicaudua  (Vieillot).     Long-tailed  Jaeger. 

This  handsome  jaeger  is  quite  abundant  along  the  Anderson,  in  the 
*•  Barrens,"  and  al.so  on  the  Arctic  coast.  It  Liys  two  eggs  in  a  dei)res- 
siou  in  the  soil,  scantily  lined  with  withered  leaves  and  grasses,  etc., 
aad  as  their  eggs  greatly  resemble  their  surroundings  the  nest  is  fi*e- 
qnently  very  difficult  to  discover.  The  parent  birds,  by  angry  screams 
aud  hostile  demonstrations,  invariably  resent  the  presence  of  intruders, 
SDd  iu  more  than  one  instance  trliey  became  so  savage  in  their  attacks, 
especially  the  female,  that  she  had  to  be  shot  at  once  in  order  to  pre- 
vent actual  injury.  Over  thirty  nests  were  taken,  or  double  as  many 
as  that  of  the  foregoing.  The  several  species  of  jaeger  doubtless  de- 
stroy a  large  numl)er  of  other  birds'  eggs  annually. 

42.  LaruB  glancus  Brilnn.     Glaucous  Gull. 

Altogether  some  twenty  nests  were  gathered  by  our  collecting  par- 
ties, chieliy  on  sandy  islets  in  the  bays  of  Franklin  and  Liverpool,  and 
a  few  of  these  were  also  found  on  islands  on  the  Lower  Anderson ;  but 
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the  binl  itself  was  observed  iu  various  localities.  Fifteen  of  the  nests 
contained  two  eggs  each,  aud  bat  five  had  as  many  as  three.  The  nest 
was  usaallj'  a  shallow  depression  in  the  beach,  while  iu  one  of  them  we 
discovered  an  egg  of  the  Black  Brant  which  was  being  incubated  b)  a 
bird  of  this  species.  The  egg  of  the  goose  was  in  a  more  embryo- 
developed  stage  than  those  of  the  gull,  which  we  always  considerid  as 
about  the  bravest  of  the  Laridce  in  defense  of  its  eggs  aud  youii;r. 

43.  Lams  leucopterus  Faber.  (?)    Iceland  Gull. 

This  species  was  not  seen,  or  at  all  events  no  specimens  found  tbeir 
way  to  Fort  Anderson  from  Liverpool  Bay ;  but  several  sets  of  the  sup- 
posed eggs  were  procured  on  the  shores  of  Franklin  Bay  early  in  July, 
1863,  and  agaiu  in  July,  1865. 

51a.  LaruB  argentatus  Bmithsonianus  Coues.    American  Herring  GqU. 

This  gull  is  common  on  the  Arctic  coast,  as  well  as  along  the  Wilmot- 
Horton  River  (Barren  Grounds),  and  a  number  of  nests  were  discovered 
and  the  eggs  secured  iu  the  referredto  localities,  and  also  from  islands 
on  the  Lower  Anderson. 

53.  Lama  californicna  Lawrence    California  Gall. 

Quite  a  number  of  specimens  with  eggs  were  received  from  the  Lower 
Anderson  Esquimaux,  and  oue  or  two  nests  also  woie  found  on  the 
margin  of  small  lakes  in  the  vicinity  of  the  fort. 

55.  LaruB  brachyrhynchuB  Richardson.     Short-billed  Gnll. 

More  numerous  aud  widely  diU'used  than  the  three  preceding  si)ecie8. 
Its  nest  is  usually  a  small  cavity  in  the  sand  by  the  side  of  a  stream  or 
sheet  of  water ;  but  it  also  frequently  builds  on  a  stump  or  tree,  and  in 
such  cases  dry  twigs,  hay,  aud  mosses  are  use<l  in  its  construction.  A 
good  many  sets  of  eggs  and  birds  were  collected  at  Fori  Andersou. 
The  parents  do  their  utmost  to  drive  away  intruders.  On  one  occasion 
in  the  *'  Barrens  "  we  wounded  a  male  which  a  female  Stercorarius  para- 
siticus  set  upon  as  he  fell  into  the  water,  evidently  with  no  friendly  in- 
tentions ;  but  another  shot  killed  both. 

59.  Larus  franklinii  Swainson  and  Richardson.     Franklin's  Gall. 

Although  no  example  specimen  was  secured,  yet  I  strongly  iucliueto 
think  that  some  gulls  of  this  species  breed  within  the  before  defined 
section  of  the  Arctic  regions. 

60.  Lama  Philadelphia  (Ord).     Bonaparte's  Gnll. 

Thirty  seven  nests  are  recorded  as  having  been  taken  with  eggsiu 
them,  between  10th  June  and  10th  July,  in  the  wooded  country  in  the 
neighborhood  of  Fort  Anderson  and  on  Lower  Anderson  Kiver    they 
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were  a)l  built  on  trees  at  various  heights  (from  4  to  15  and  even  20  feet) 
from  the  ground,  and,  with  one  exception,  which  was  composed  of  down 
and  velvety  leaves  held  together  by  some  stringy  turf,  they  were  made 
of  small  sticks  and  twigs  lined  with  hay  and  mosses,  etc.  The  parenta 
always  fly  about  in  close  proximity  to  the  nest  and  scream  vehemently 
when  explorers,  in  the  interests  of  science,  are  obliged  to  deprive  then^ 
of  their  eggs  or  young,  and  nob  infrequently  shoot  one  of  them.  They 
seldom  lay  more  than  three  eggs, 

62.  Xema  sabinii  (Sabine).    Sabine's  On II. 

Quite  a  large  number  of  nests  were  found  on  the  shores  of  Franklin 
Bay,  and  a  few  eggs  were  also  received  from  the  Esquimaux  of  Liver- 
pool Bay.  Several  specimens  of  this  beautiful  gull  were  shot  at  the 
former  point.  On  the  1st  July,  1864,  we  knocked  over  three  out  of  a 
flock  of  sixty  which  came  circling  about  our  encampment;  they  then 
graeefnlly  retired  to  and  alighted  in  a  pool  of  sea- water  at  a  safe  dis- 
tance. One  of  the  tliree  having  been  merely  stunned  soon  recovered, 
and  after  two  ineffectual  attempts  made  by  an  Indian  to  choke  her,  she 
again  revived,  and  I  set  her  at  liberty.  She  flew  away  slowly  to  her 
friends,  who  received  her  no  doubt  with  demonstrations  of  great  joy, 
judging  from  the  noise  they  made.  After  a  few  minutes  they  all  took 
their  departure,  probably  to  their  breeding  grounds. 

70.  Sterna  himndo  Litnut^iis.     Common  Tern. 

It  breeds  extensively  on  the  shores  of  the  Arctic  Sea,  as  well  as  ou 
islets  in  many  of  the  inland  lakes  of  the  forest  and  "Barrens;"  but 
although  its  eggs  were  not  desiderata,  and  we  did  all  we  could  to  dis- 
oonrage  their  gathering,  yet  a  large  number  were  received  for  shipment 
to  Washington. 

71.  -Sterna  paradisea  Brfinn.    Arctic  Tern. 

This  tern  is  equally  common  with  the  foregoing,  an<l  we  might  easily 
have  made  a  considerable  collection  ot  eggs  from  Various  localities. 
Neither  species  approves  of  a  close  proximity  of  man  to  their  nests. 

129.  Merganser  americanus  (Cassin).    American  Merganser. 

I  am  strongly  of  the  belief  that  this  species  breeds  in  small  numberi» 
in  the  country  to  the  south  of  Fort  Anderson,  and  that  we  received 
the  eggs  of  one  or  two  nests  thereof,  which  were  afterwards  lost. 

130.  Merganaer  serrator  (Linu.).    Red-breasted  Merganser. 

Several  nests  of  this  not  particularly  numerous  merganser  were 
obtained  in  the  vicinity  of  Fort  Anderson,  and  also  in  the  wooded  parts 
on  both  sides  of  the  river,  north  and  south  of  the  post.  One  was  fouu<l 
on  the  border  of  the  ''  Barrens  ^  to  the  easi  under  a  fallen  tree,  closa  to 
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a  small  lake.  It  was  a  scooped-out  hole  lined  with  feathers  and  down 
and  contained  six  eggs,  with  their  contents  in  a  partially  embryo-formed 
condition  ;  the  female  was  snared  on  her  nest.  Ten  was  the  maximnm 
number  of  eggs  fonnd  among  the  obtained  specimens. 

132.  AnaB  boschas  Linnsens.    Mallard. 

This  abundant  and  widely  distributed  duck  is  to  be  met  with  almosit 
throughout  the  entire  wooded  section  of  country  under  consideration. 
Examples  were  received  from  various  points.  It  lays  from  six  to  ei?ht 
eggs  in  a  nest  composed  of  down  and  feathers,  phiced  in  a  hole  or  tie* 
pression  in  the  ground  contiguous  to  small  clumps  or  tufts  of  willov, 
etc 

133.  Anas  obscura  Ginelin.    Black  Duck. 

Not  uncommon  on  the  Anderson  River;  but  although  several  birds 
were  shot,  we  failed  to  secure  even  one  well  authenticated  nest  of  its 
eggs. 

135.  Anas  strepera  Linu.    Gadwall. 

Although  we  obtained  no  specimens  of  this  duck  or  its  eggs,  we  bad 
reason  to  suppose  that  it  breeds  annually  in  that  quarter. 

137.  Anas  amerlcana  Gmel.    Baldpate. 

Numbers  of  nests  were  discovered  in  different  places  in  the  vicinitj 
of  Anderson  Biver,  and  a  few  as  well  near  Swan  River,  one  of  the  priu- 
cipal  afQuents  of  the  Wilmot-Horton  Barren  Grounds. 

139.  Anas  carolinensis  Gmel.    Green-winKed  Tea^ 

This  we  found  to  be  one  of  the  rarest  among  our  breeding  ducks,  aiifl 
for  that  reason  but  one  nest  was  secured  near  Fort  Anderson.  Like 
those  of  most  of  the  teals,  it  was  composed  of  feathers  and  ilowu 
placed  in  a  depression  on  a  dry  piece  of  ground  close  to  a  clump  of 
willows. 

142.  Spatula  clypeata  (Linn.).    Shoveler. 

Very  rare,  and  a  couple  only  of  8i>ecimens  were  collected  at  Fort 
Anderson  during  the  five  or  six  seasons  we  resided  there. 

143.  Dafila  acuta  (Liun.).    Pintail. 

This  and  (this  especially)  the  Long  tailed  Duck,  I  think,  are  the  most 
numerous  of  the  genera  which  annually  resort  to  the  Anderson  and  the 
Arctic  coast,  and  they  are  also  among  the  first  to  arrive  in  the  spring. 
They  were  always  abundant  in  the  "  Barrens.''  The  nest  wad  usually  a 
small  cavity  or  depression  in  the  ground,  lined  with  down,  withere<l 
leaves,  and  a  few  feathers,  and  it  lays  from  six  to  eight  eggs.  Botli 
species  desert  their  nests  almost  immediately  after  the  young  are 
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liatched,  and  take  to  the  water  with  them.  From  frequent  observntioii 
1  feel  coDvinced  that  they  almost  invariably  select  land  locked  sheets 
of  water  for  the  purpose  of  rearing  their  young,  while  most  of  the  other 
species  of  ducks  give  the  preference  to  running  streams. 

147.  Aythyavallisnerla  (Wilson).    Canvas-back. 

A  few  sets  of  eggs  of  this  famous  duck  were  found  in  the  vicinity  of 
Fort  Anderson,  where  it  is  tolerably  abundant  during  the  season  of 
uidification.  The  American  Scaup  Duck,  A.  marila  nearctica  Stejn., 
is  also  believed  to  be  a  summer  resident,  but  I  do  not  think  I  ever 
found  any  of  its  eggs. 

149.  Aythya  afflnis  (Eyt.)<     Lesser  Scaap  Dack. 

Fairly  numerous  even  to  the  very  edge  of  the  wooded  country  on  the 
east  side  of  the  Anderson  River.  Over  a  dozen  nests  were  secured — and 
they  were  usually  found  in  the  midst  of  a  swamp — a  mere  hole  or  de- 
pression in  the  centre  of  a  tuft  of  turf  or  tussock  of  grass,  liued  with 
more  or  less  down,  feathers,  and  hay.  Nine  was  the  general  number  of 
eggs  in  a  nest,  though  a  few  contained  no  more  than  six  or  seven.  A. 
coUaris  (Donovan)  probably  breeds  in  the  same  quarter. 

15?.  Olaucionetta  islandica  (Gmel.).    Barrow ^s  Golden-eye. 

Although  an  individual  bird  of  this  species  was  shot  by  Mr.  Murdo 
MacLeod  in  the  viciuity  of  Fort  Anderson,  on  29th  June,  1SG3,  and  a 
male  example  obtained  there  on  the  14th  June,  1864,  yet  our  best  efforts 
failed  to  discover  a  single  nest  in  that  or  any  other  quarter,  and  1  think 
it  may  be  classed  among  the  rarest  of  ducks  visiting  that  region.  We 
never  observed  any  specimens  of  the  0/clangula  americana  (Bonap.), 
nor  of  the  Bnffle-hca<l,  Charitonetta  albeola  (Liuu,),  in  the  Anderson 
country. 

154.  Clangula  hyemalis  (Linn.).     Old-sqnaw. 

The  Long-tailed  Duck  breeds  in  great  numbers  in  the  neighborhood  of 
Fort  Anilerson,  along  the  Anderson  River,  on  the  Barren  Grounds,  and 
ou  the  shores  ol  the  Arctic  Sea.  Considerably  over  one  hundred  nests 
were  taken,  and  the  eggs  varied  from  five  to  seven,  the  latter  being  the 
maximum  number  recorded  in  any  one  instance.  In  its  make  the  nest 
is  generally  very  similar  to  that  of  Dajila  acuta.  From  personal  obser- 
vation, also,  I  have  come  to  the  conclusion  that  the  usual  quantity  of 
down  necessary  f«»r  a  duck's  nest  is  seldom  met  with  before  a  full  set  of 
eggs  has  been  deposited,  and  that  the  process  of  lining  with  down, 
which  is  plucked  off  from  the  body  of  the  female,  goes  on  simultane- 
ously with  their  laying.  Thousands  of  "Ohl  Squaws"  were  seen  appar- 
ently feeding  and  otherwise  disporting  themselves  in  the  waters  of 
Franklin  Bay.  If  present,  it  is  rather  surprising  thRt  we  never  came 
across  a  duck  of  the  Harlequin  species — Histrionicun  hisirionicuH. 
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161.  Somateria  v-nigra  Gray.     Pacific  Eider. 

This  interesting  eider  breeds  in  immense  numbers  on  tbe  sboresof 
Franklin  Bay ;  it  is  also  very  abundant  on  tbe  coast  and  islands  of  LiT- 
erjiool  Bay.  The  nest  is  usually  a  shallow  cavity  in  tbe  ground,  more 
or  less  plentifully  lined  with  down.  The  eggs  are  generally  five,  aud 
but  rarely  six  and  seven  in  number,  of  a  pale  sea-green  color,  ^^  with  a 
tinge  of  olive."  We  found  some  nests  on  a  sloping  bank  at  a  distance 
of  three  hundred  or  more  feet  from  the  sea.  Others  were  also  ou  tlie 
main  land,  but  the  bulk  of  those  secured  by  us  were  obtained  from 
«andy  islets  in  the  bays.  Over  one  thousand  eggs  of  the  8,  v-nigra,  I 
think  first  made  known  by  us,  were  forwarded  to  Washington.  The 
male  bird  is  very  wild  and  difficult  of  approach,  especially  after  being 
once  fired  at.  On  one  occasion  we  discovered  a  nest  containing  four 
eggs  from  observing  a  white  owl  engaged  in  eating  them.  Female  birds 
appeared  to  be  always  largely  in  excess  of  males  in  the  bay. 

162.  Somateria  spectabilis  (Li  u  d  . )  •    King  Eider. 

Tolerably  numerous  in  Franklin  Bay,  where  an  aggregate  of  some 
two  hundred  eggs  were  secured  on  the  several  summer  (1862  to  1865) 
\  isits  paid  to  that  quarter.  The  nest  is  similar  to  that  of  the  above 
<*ider,  and  when  not  disturbed  the  female  usually  lays  from  four  to  six 
eggs.  In  color  they  are  generally  of  a  light  shade  of  olive  gray,  and 
some  are  of  a  grayish  green.  In  addition  to  the  eggs  above  mentioned 
the  contents  of  about  twenty  nests  were  also  received  from  the  Esqai- 
inanx  of  Liverpool  Bay.  A  few  birds  occasionally^  breed  in  close  prox- 
imity to  8.  vnigra^  and  the  male  is  nearly  as  warj'  in  keeping  beyoud 
gunshot. 

163.  Oidemia  americana  Sw.  and  Rich..    American  Scoter. 

This  duck  undoubtedly  breeds  in  the  Anderson  River  country, 
although  we  never  succeeded  in  obtaining  any  authenticated  si>eci- 
mens.  There  are  also  some  other  breeding  water  birds  whose  eggs  have 
no  doubt  eluded  discovery. 

165.  Oidemia  deglandi  Bonaparte.    White- winged  Scoter. 

The  Velvet  Duck  breeds  in  large  numbers  throughout  the  region 
tinder  review,  as  several  nests  were  found  in  the  "  Barrens,"  some  near 
the  Fort,  a  few  ou  the  Lower  Anderson  and  in  other  parts  of  the  wooded 
sections  j  these  were  always  depressions  in  the  ground,  lined  with  down, 
feathers,  and  dry  grasses,  and  placed  contiguous  to  ponds  or  sheets  of 
fresh  water,  frequently  amid  clumps  of  small  spruce  or  dwarf  willow, 
and  fairly  well  concealed  from  view.  The  number  of  eggs  found  in  a 
uest  varied  between  five  and  eight. 


Digiti 


ized  by  Google 


""^^iSfti^']     VROUEEDINGS  OF  THE  NATIONAL  MUSEUM.        423 

166.  Oidemia  perspicillata  (Linn).    Surf  Scoter. 

The  remarks  made  under  0.  deglandi  happen  to  be,  in  ahnost  every 
respect,  equally  applicable  to  the  present  species,  tbe  only  difference 
noted  being  that  generally  less  hay  and  feathers  was  observed  in  the 
cofu position  of  its  nest,  while  only  one  contained  as  many  as  ei;;ht  eggs, 
the  usual  number  being  from  five  to  seven.  Both  Scoters  were  very 
abundant  on  the  seacoast,  especially'  the  last  mentioned. 

169.  Chen  hyperborea  ( Pallas ).    Lesser  Snow  Goose. 

The  Esquimaux  assured  us  tliat  large  numbers  of  "White  Wavies" 
annually  breed  on  the  shores  and  islands  of  Esquimaux  Lake  and 
Liverpool  Bay,  but,  strange  to  say,  we  never  observed  any  in  the  Bar 
ren  Grounds  proper  or  on  the  shores  of  Franklin  Bay.  The  Esqiii- 
uianx  brought  in  to  Fort  Anderson  about  one  hundred  eggs,  which  they 
claimed  to  have  discovered  among  the  marshy  flats  and  sandy  islets  on 
the  coast  of  the  former,  as  well  as  from  similar  localities  on  and  in  the 
vicinity  of  the  lake  of  that  (Esquimaux)  name. 

169a.  Chen  hyperborea  nivalla  (Forster).    Greater  Snow  Goose. 

The  foregoing  remarks  are  also  applicable  to  tbis  goose,  and,  no  doubt 
owing  to  both  species  having  until  lately  been  considered  as  mere  varie- 
ties, there  has  been  some  mixing  up  of  their  egg»j  a  question  which 
future  explorations  will  doubtless  solve.  It  is,  however,  believed  that 
here,  as  well  as  on  Lake  Athabasca,  the  former  precede  the  latter  by 
some  days  in  their  arrival  in  spring.  I  have  always  regretted  that  I 
was  unable  to  carry  out  my  intention  of  ilevoting  at  hast  two  seasons 
to  a  i>er80ual  exploration  of  the  breeding  grounds  of  this  and  many 
other  birds  which  resort  to  the  so-called  '*  Esquimaux  Lake"  and  the 
shores  of  Liverpool  Bay. 

170.  Chen  rosail  (Baird).    Roas'd  Snow  Goose. 

A  male  bird  of  this  species  was  shot  at  Fort  Anderson  on  25th 
May,  1865,  where  it  is  bj'  far  the  least  abundant  of  the  genus  during 
the  spring  migration.  Tbe  Esquimaux  assured  us  that  it  did  not  breed 
ill  Liverpool  Bay,  and  it  may  therefore  do  so,  along  with  the  great  bulk 
of  the  two  larger  species,  on  the  extensive  islands  to  the  northwest  of 
the  American  continent.  At  Fort  Chipewyau,  Athabasca,  however,  it 
is  the  last  of  the  geese  to  arrive  in  spring,  but  among  the  first  to  return 
in  the  autumn. 

171a.  Anaer  albifrons  gambeli  (Hartlaab).    American  Whit e-frou ted  Goose. 

A  considerable  number  of  nests  of  this  "  Gray  AVavy  "  was  discovered 
m  the  vicinity  of  fresh- water  lakes  in  timber  tracts,  as  well  as  along 
the  Lower  Anderson  River  to  the  sea.  Some  were  taken  on  tbe  Arctic 
coast,  and  several  iilso  on  islands  and  islets  in  Franklin  Bay.     In  all 
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about  one  buudred  nests  were  secured.  The  nest,  which  was  always 
a  mere  shallow  cavity  in  the  ground,  in  every  observed  and  reported 
instance  had  more  or  less  of  a  lining  of  hay,  feathers,  and  down,  while 
the  maximum  number  of  eggs  in  no  case  exceeded  seven.  On  5ih 
July,  1864,  on  our  return  trip  from  Franklin  Bay,  we  observed  thirty 
molting  ganders  of  this  species  on  a  small  lake  in  the  Barrens. 
Our  party  divided,  and  by  loud  shouting  and  throwing  stones  attlieui 
they  were  driven  to  land,  where  twenty-seven  of  them  were  run  down 
and  captured.  Their  flesh  proved  excellent  eating ;  it  is  seldom,  indeed, 
that  I  have  come  across  a  Gray  Wavy  that  was  not  in  good  condition 
in  the  far  North. 

172.  Branta  canadensis  (Linn.)-     Canada  Goose. 

This  well-known  goose  breeds  throughout  the  entire  wooded  region 
of  the  Mackenzie  Basin.  Nests  were  discovered  in  the  vicinity  of  Fort 
Anderson  and  to  the  borders  of  the  forest  on  the  east  and  west  sides 
of  the  river  of  that  name,  but  none  were  met  with  in  the  Baneus 
proper,  nor  on  the  Arctic  Coast.  Several  deserted  hawk.s'  nests  on 
trees  were  found  occupied  by  incubating  female  birds  of  this  species. 
We  forwarded  one  hundred  and  seventy  eggs  of  B.  canadensis  lo  the 
Smithsonian. 

172a.  Branta  canadensis  hutchinsii  (Sw.  and  Rich.).     Hutchius'M  Goose. 

A  large  number  (fifty)  of  nests  of  the  smaller  Canada  Goose  was 
found  on  the  Lower  Anderson,  as  well  as  on  the  shores  and  islands  of 
the  Arctic  Sea.  All  but  one  were  placed  on  the  earth,  and,  like  that 
of  the  preceding  species,  it  was  composed  of  hay,  feathers,  and  down, 
while  six  was  the  usual  number  of  eggs.  The  exceptional  case  was  a 
female  parent  shot  while  sitting  on  four  eggs  in  a  deserted  crow's  or 
hawk's  nest  built  on  the  fork  of  a  pine  tree  at  a  height  of  about  9  feet. 
At  the  time,  the  ground  in  the  vicinity  thereof  was  coveretl  with  snow 
and  water,  and  this  may  have  had  something  to  do  with  her  nesting 
in  so  unusual  a  place. 

172b.  Branta  canadensis  occidentalis  (Hainl).    White-cheeked  Goose. 

If  no  eggs  were  taken,  it  is  almost  certain  that  this  large  Canada 
Goose  is  to  be  met  with  occasionally  at  least,  if  not  annually,  on  the 
Anderson,  as  we  had  methinks  more  than  one  undoubted  skin  or  part 
thereof  brought  in  during  our  residence  there. 

174.  Branta  nigricans  (LRwrence).    Black  Brant. 

This  goose  is  exceedingly  abundant  on  the  Arctic  coast  of  Liverpool 
Bay,  but  it  is  comparatively  rare  in  Franklin  Bay.  Large  numbers  of 
eggs  were  obtained  by  the  iCsquimaux  in  the  first  mentioned,  but 
hardly  any  in  the  latter  locality.     We  never,  however,  observed  any 
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of  those  birds  passing  the  post  ou  their  usual  spring  aud  autumn 
migrations.  Six  hundred  and  fiftj  eggs  were  packed  up  for  shipment 
fTom  Fort  Anderson. 

180.  Olor  columbianas  (Ord).    WbistliDg  Swan. 

The  maximum  number  of  eggs  taken  in  the  twenty  nests  of  this 
swan,  which  I  find  recorded,  was  five,  while  the  nest  itself  was  always 
placed  on  the  ground,  and  several  were  also  found  on  the  coast  and 
islands  of  Liverpool  and  Franklin  Bays  in  the  Arctic  Ocean. 

181.  Olor  buccinator  (Richardson).    Trumpeter  Swan. 

Several  nests  of  this  species  were  met  with  in  the  Barren  Grounds, 
on  islands  in  Franklin  Bay,  and  one  containing  six  eggs  was  situated 
near  the  beach  on  a  sloping  knoll.  It  was  composed  of  a  quantity  of 
hay,  down,  and  feathers  intermixed,  and  this  was  the  general  mode  of 
structure  of  the  nests  of  both  swans.  It  usually  lays  from  four  to  six 
eggs,  judging  from  the  noted  contents  of  a  received  total  of  twenty- 
four  nests. 

204.  Qtus  americana  (LinDteiia).    Whooping  Crane. 

We  never  succeeded  in  finding  a  nest  of  this  crane,  which  undoubt- 
edly breeds  in  Arctic  America  as  well  as  in  the  country  to  the  south- 
ward, as  a  few  flocks  were  observed  flying  past  Fort  Anderson  both  in 
spring  and  autumn. 

205.  OruB  canadenaia  (Linn.).    Little  Brown  Crane. 

A  skin  was  obtained  from  an  Esquimau  of  the  Lower  Anderson  in 
the  autumn  of  1863,  and  an  egg  was  found  in  a  nest  in  Franklin  Bay 
in  June,  1864.  A  second  was  discovered  the  following  season  on  an 
island  in  Liverpool  Bay,  while  the  eggs  (two  each)  and  parents  of  two 
other  nests,  received  from  the  Lower  Anderson  in  the  spring  of  1806, 
v:ere  afterwards  among  those  referred  to  as  having  been  destroyed  by 
animals.  The  nest  is  usually  but  a  mere  cavity  in  the  sandy  soil, 
thickly  lined  with  dry  grasses,  etc. 

222.  Crymophilua  folicariua  (Lmn.).    Red  Phalarope. 

This  bird  is  fairly  abundant  on  the  shores  of  Franklin  Bay,  where 
nests  were  obtained  amid  marshy  flats  in  the  first  week  in  July,  1864, 
and  again  in  July,  1865. 

223.  Phalaropua  lobatua  (Linn.).    Northern  Phalarope. 

Occurs  in  great  abundance  during  the  breeding  season  in  the  wooded 
country  and  in  the  Barren  Grounds  right  to  the  coast,  where  it  is, 
however,  not  numerous.  The  nest,  like  that  of  the  Red  Phalarope,  is 
ft  slight  depression  in  the  ground,  lined  with  a  few  dry  leaves  and 
grasses,  and  is  almost  invariably  situated  on  the  margin  of  small  pools 
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or  sheets  of  water.  Upwards  of  seventy  nests  were  secured,  the  unm- 
berofeggs  being  always  four.  Although  the  parent  usnally  left  the 
neist,  both  birds  would  sometimes  exhibit  great  uueasine.«s  and  utter 
loud  cries  of  distress  on  the  approach  of  man. 

230.  OaUlnago  deUcata  (Ord).    Wilson's  Snipe. 

Not  particularly  numerous  in  the  Anderson  country,  as  we  found 
comparatively'  few  nests.  I  may  here  remark  that  the  nests  of  all  tbe 
snipes  and  sandpipers  are  much  alike  in  composition,  number  of  eggs, 
and  situation. 

232.  Macrorhampus  acolopaceus  (Say).    Long-billed  Dowitcher. 

The  few  uest^  of  this  species  as  recorded  were  tiiken  between  the 
21st  of  June  and  the  Ist  of  July,  the  eggs  were  alwajs  four  in  Dum- 
ber, but  it  is  not  a  very  abundant  bird  in  the  Anderson  section  of  the 
Polar  regions.    M.  griseus  (Gmel.)  probably  breeds  in  the  same  quarter. 

233.  Micropalama  himantopuB  (Bonap.).    Stilt  Sandpiper. 

The  Stilt  Sandpiper  was  fairly  abundant  on  the  shores  of  Frauklin 
Bay,  where  a  number  of  nests  with  eggs  and  young  were  discovered. 
It  is,  however,  very  rare  in  the  interior,  only  one  nest  having  beeu 
taken  at  Rendezvous  Lake  on  the  borders  of  the  wooded  country  east 
of  Fort  Anderson.  On  one  occasion  we  could  not  help  admiriiifj  the 
courage  and  ingenuity  displayed  by  both  [)arents  in  defense  of  tbeir 
young,  which  resulted  in  saving  two  of  the  latter  from  capture. 

239.  Tringa  maculata  Vieill.     Pectoral  Sandpiper. 

We  failed  to  discover  any  nests  of  this  rather  rare  species.  A  few 
birds  were  seen  flying  past  the  Fort,  and  one  or  two  were  shot. 

240.  Tringa  fuBcicoUis  VieiU.    White-ramped  Sandpiper. 

Several  nests  of  this  sandpii)er  were  found  on  or  near  the  Arctic 
coast  of  Franklin  Bay.  One  of  these  taken  J  uly  3  contained  four  eggs 
with  very  large  embryos.  Another  discovered  on  the  following  day 
held  but  three  eggs.  A  third  found  in  the  Barren  Grounds  on  29th 
June  was,  like  the  rest,  a  shallow  cavity  in  the  ground,  lined  with  a  few 
decayed  leaves,  containing  four  eggs,  also  having  very  large  embryos. 
A  fourth,  obtained  on  the  banks  of  a  small  river,  held  four  eggs  whose 
contents  were,  however,  in  a  far  less  developed  condition  than  the 
others. 

241.  Tringa  bairdii  (Cones).    Baird's  Sandpiper. 

On  24th  June,  1 804,  a  nest  containing  four  eggs  was  found  in  the 
Barren  Grounds,  in  a  swampy  tract  between  two  small  lakes,  and  was 
composed  of  a  few  decayed  leaves  placed  in  a  small  cavity  or  depres- 
sion in  the  ground,  shaded  by  a  tuft  of  grass.    The  female  biixl  glided 


uiyiii^eu  uy  ' 


d^^ 


^'^18911']  PROCEEDINGS   OF   THE   NATIONAL   MUSEUM  427 

away  from  the  nest  on  being  approached,  passing  closely  by  me,  and 
then  flattered  along  drooping  her  wings  as  if  wounded,  endeavoring 
thus  to  lead  me  away  thereffom.  It  is  very  uncommon  in  any  northern 
quarter  through  which  we  passed,  although  nests  were  subsequently 
discovered  in  the  same  as  well  as  in  other  localities. 

242.  Trlnga  minatiUa  Vieill.    Least  Saudpiper. 

This  species  was  found  breeding  abundantly  at  Fort  Anderson,  on 
the  borders  of  as  well  as  in  the  Barren  Grounds,  and  on  and  near  the 
Arctic  coast.  Upwards  of  twenty  nests  were  secured,  and  in  all  re- 
si)ect8  the  latter  were  similar  to  those  already  described  under  this 
geuiis. 

246.  Ereunetes  pusillua  (Linn.)*     Seinipalmated  Saudpiper. 

Fairly  abundant  in  the  Barren  Grounds,  but  more  so  on  the  shores  of 
Franklin  Bay,  where  a  number  of  specimens  with  eggs  were  secured. 
The  female  when  disturbed  frequently  glides  from  the  nest,  pretending 
to  be  disabled  and  thereby  endeavors  to  draw  atvay  intruders.  Occa- 
sionally the  nests  are  hidden  by  tufts  of  grass.  In  reference  to  one  of 
these,  procured  on  30th  June,  1865,  between  two  small  brackish  lakes 
near  the  seashore,  it  may  be  mentioned  that  one  of  our  party,  a  French 
Canadian  servant,  once  heard  the  female  parent  utter  a  shrill  note  of 
alarm  as  she  flew  away  when  he  approached  her  nest.  After  searching 
about  for  a  few  minutes  he  failed  to  find  the  eggs,  and  he  then  hid 
himself  in  order  to  watch  where  she  would  alight  on  her  return.  In  a 
short  time  she  came  back  accompanied  by  three  companions,  all  of 
which  flew  and  moved  about,  bat  not  discovering  anything  they  seemed 
to  hold  a  brief  consultation,  after  which  they  separated,  the  female  to 
her  eggs.  Another  search  failed  to  discover  the  nest,  and  the  female 
returned  again  with  the  same  birds,  who  appeared  to  be  in  a  state  of 
great  excitement,  judging  from  the  chattering  they  kept  up.  After  a 
little  while  they  again  separated,  when  the  nest  was  found  and  the 
parent  shot.  The  report  of  the  gun  brought  the  others  once  more  to 
the  spot,  but  they  soon  beat  a  hasty  retreat.  The  nest  was  a  mere  de- 
pression in  the  midst  of  a  tussock  of  hay,  and  lined  witn  a  few  withered 
leaves  and  grasses. 

248.  CalidriB  arenaria  (LiDu.).     Sanderling. 

On  29th  June,  18G3,  we  discovered  a  nest  of  this  species,  ^*  the  only 
one  at  that  time  known  to  naturalists,''  on  the  Barren  Grounds  about 
10  miles  west  of  Franklin  Bay.  The  nest  was  composed  of  withered 
hay  and  leaves  placed  in  a  email  cavity  or  depression  in  the  ground, 
and  it  contained  four  eggiiy  which  were  quite  fresh.  The  female  was 
snared.  It  Is  a  very  rare  bird  in  that  quarter,  and  we  never  afterwards 
succeeded  in  flnding  another  nest.  "  The  eggs  measure  1.44  inches  by 
0.95  to  0.99  in  breadth,  aud  their  ground  color  is  a  brownish  olive. 
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inarkeil  with  faint  spots  and  small  blotches  of  bi[«]tre.  These  markings 
are  very  generally  diffused,  but  are  a  little  more  numerous  about  the 
larger  ends.    They  are  of  an  oblong-pyriforni  shape.'' 

251.  IiimoBaheemasticaCLiiiu.).     Hadsonian  Godwit. 

Not  very  common,  although  sevenil  nests  were  takea  near  the  post 
and  on  the  Lower  Anderson  River.  The  nests  were  all  mere  depressions, 
or  small  holes  scooped  in  the  earth,  thinly  lined  with  decayed  leaves, 
and  in  almost  every  instance  they  contained  four  eggs.  "Three  of  the 
eggs  received  from  tlie  Anderson  are  in  the  Smithsonian  collection.  In 
two  of  these  the  ground  is  of  a  deep  raw-umber  color,  or  an  olivaceoQ8 
drab.  There  are  no  well  defined  spots,  but  the  apex  of  the  larger  end 
is  deeply  stained  with  a  dark  burnt-umber  color.  A  few  very  indistinct 
spots  of  a  paler  shade  of  this  tint  are  visible  over  the  general  surface 
of  the  eggs.  The  other  i^gg  has  a  ground  color  of  a  paler  amber-drab, 
and  the  markings  are  quite  distinct.  These  are  small  irregular  blotches, 
longitudinal  in  their  direction,  and  of  a  deep  burnt-umber  tint  The 
apex  of  the  larger  end  is  covered  by  a  broad  pa^ch,  in  which  all  the 
markings  of  a  very  dark  umber,  almost  black,  run  into  each  other. 
These  eggs  are  pyriform  in  shape,  and  measure  2.13  l)y  1.4!,  2.12  by  1.39, 
and  2.22  by  1.40  inches." 

255.  Totanua  flavipes  (Gmel.).     Yellow-legs. 

Probably  the  most  abundant  and  certainly  the  uoisest  of  all  the 
waders  met  with.  Nests  were  found  at  Fort  Anderson,  on  the  Lower 
Anderson,  in  the  wooded  country  to  and  along  the  rivers  which  flow 
through  the  Barren  Grounds.  In  many  instances  the  male  bird  was  seen 
perching  on  trees  in  the  vicinity,  but  when  young  were  present  both 
parents  were  particularly  noisy,  and  did  all  that  was  possible  to  attract 
away  intruders,  while  the  former  soon  learned  to  run  and  screen  them- 
selves from  view  in  the  grass.  Over  thirty  nest  entries  are  recorded, 
while  it  is  among  the  earliest  of  the  waders  which  arrive  and  breed  in 
the  region  under  review. 

262.  Tzyngites  submficolliB  (VieiHot).     Baff-brcaated  Sandpiper. 

This  species  is  common  in  the  Barren  Grounds  east  of  Horton  River 
and  on  the  Arctic  coast.  Between  the  26th  of  June  and  the  9th  of  July 
upwards  of  twenty  sets  of  eggs  were  secured,  and  there  were  four  in 
every  net«t,  which  was  a  mere  depression  in  the  soil,  scantily  lined  with 
a  few  withered  leaves  and  dried  grasses.  TVhen  the  nest  was  approached 
the  female  parent  usually  made  a  low  flight  to  a  short  distance. 

263.  ActitiB  macnlaria  (Linn.).     Spotted  Sandpii)er. 

Not  being  desideratay  comparatively  few  eggs  were  collected,  although 
the  bird  itself  is  numerous  along  the  Anderson  and  Lockhart  Rivers, 
and  in  many  other  parts  within  the  defined  boundaries.  It  was  not, 
however,  observed  by  us  on  the  shores  of  the  Arctic  Sea/ 
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265.  Nomenitta  hudsonicafl  Latham.    Hudsonian  Cnrlew. 

We  did  not  eocounter  this  curlew  on  our  several  eastern  joarneys  to 
and  from,  nor  on  the  coast  of  Franklin  B  ij  ;  but  it  is  by  no  means  very 
rare  in  the  "Barrens"  to  the  west  of  the  Lower  Anderson,  where  the 
Esquimaux  discovered  some  thirteen  well  identified  nests  with  eggs. 

266.  NomeniuB  boreeilis  (Forster).    Esqnimaax  Carlew. 

This  species  breeds  abnudantly  in  the  Barren  Grounds  to  the  east- 
ward of  Fort  Anderson — and,  except  when  otherwise  described,  these 
are  the  "  Barrens,"  which  are  invariably  referred  to,  right  up  to  the 
Polar  Sea.  The  nests  in  every  observed  instance  were  mere  holes  or 
depressions  in  the  ground.  Great  difficulty  was  frequently  experienced 
in  finding  them,  as  the  eggs  closely  resembled  the  surrounding  vegeta- 
tion, and  the  mother,  as  a  rule,  glided  off  while  we  were  still  at  some 
distance.  Thirty  sets  of  eggs  were  gathered,  including  several  from  the 
aforesaid  Lower  Anderson  "Barrens.''  Among  the  many  joyous  bird 
notes  which  greet  one  while  crossing  these  grounds,  especially  on  a  fine 
sunshiny  morning,  none  seemed  more  familiar  or  pleasanter  than  the 
prolonged  mellow  whistle  of  the  Esquimaux  Curlew. 

270.  Charadzina  squatarola  (Linn.).    Black- bellied  Plover. 

Our  first  introduction  to  this  handsome  and  somewhat  rare  Arctic 
plover  was  on  Island  Point  in  Franklin  Bay,  on  4th  July,  1864.  The 
nest  contained  four  eggs  and  was  composed  of  a  small  quantity  of  with- 
ered grasses  placed  in  a  depression  on  the  side  or  face  of  a  very  gentle 
eminence.  Both  parents  were  seen  and  the  male  shot.  We  at  first  mis- 
took them  for  the  Golden  Plover,  which  they  so  much  resemble,  but 
their  note  and  a  close  comparison  of  skins  soon  undeceived  us.  On  the 
following  day  another  nest  with  four  eggs  was  discovered,  and  a  third 
also  was  met  with,  over  which  a  snare  was  set;  but,  unfortunately, 
while  we  slept,  a  Snowy  Owl  {Nyctea  nyctea  Linn.)  devoured  the  cap- 
tured female,  together  with  her  four  eggs.  In  1865,  seven  nests  were 
gathered  by  our  party  in  the  same  quarter.  It  is  probable  that  both 
parents  relieve  each  other  during  the  process  of  incubation,  as  a  male 
bird  was  snared  on  one  of  the  nests.  We  never  received  a  single  skin 
or  egg  of  this,  but  plenty  of  the  Golden  Plover,  from  the  Esquimaux  of 
the  Lower  Anderson  or  from  the  shores  of  Liverpool  Bay. 

272.  Charadrlua  dominicna  MUU.    American  Goldifii  Plover. 

This  beautiful  species  is  very  numerous  in  the  Barren  Grounds,  from 
tbe  outskirts  of  the  forest  to  the  shores  of  the  Polar  Sea.  The  nests 
were  precisely  similar  to  those  of  0.  squatarola.  They  were  also  as  diffi- 
cult to  detect,  and  for  the  same  reason,  a  harmonizing  resemblance  of 
the  egg  markings  to  the  surrounding  soil  and  a  tiuieous  di^iinrture  of  the 
female  bird  from  hernest.  Ina  veiyfew  iustauces,  where  she  happened 
to  be  surprised  by  a  close  approach,  she  would  pretepdLul^m^UiEisacand 


430  BIRDS    OF   AKCTIC    AMERICA MACFARLANE. 

flatter  away  from  oar  very  feet.  Ou  one  occasion  our  party  spent  half 
an  hoar  in  a  close  but  fi  uitless  search,  during  which  the  female  resorted 
to  various  maneuvers  to  hide  the  nest ;  but  on  our  withdrawal  to  a  short 
distance  slie  at  last  revealed  it  by  settling  down  upon  her  eggs.  I  find 
one  hundred  and  seventy  nests  recorded  among  my  notes.  Except 
when  there  was  reason  to  believe  that  the  full  number  had  not  been 
deposited  four  eggs  were  always  met  with.  In  one  instance,  however, 
there  was  as  many  as  five,  and  in  another  but  one,  the  contents  of  which 
were  found  in  a  well-developed  condition.  Foxes  also  destroy  many 
eggs  and  young  of  this  and  other  species  during  the  season  of  nidifica- 
tion.  The  frequently  varying  but  sweetly  clear  and  melotliouH  notes 
of  this  Plover  are  almost  constantly  heard  whilst  traversing  their  usoal 
breeding  grounds. 

274.  JEigialitiB  semipalmata  Bonaparte.     Semipalmated  Plover. 

This  bird  is  quite  common  on  the  before  defined  coast  of  the  Arctic 
Ocean  and  along  the  Anderson  and  Lockhart  Rivers,  as  well  as  iu  the 
country  between  Fort  Anderson  and  Fort  Good  Hope,  Mackenzie  Biver. 
Most  of  the  twenty  nests  taken  contained  four  eggs,  and  several  bat 
two  or  thre^.  When  closely  approached,  the  female  usually  glided 
from  her  nest  and  ran  a  short  distance  before  flying,  occasionally  droo{)- 
ing  her  wings  and  pretending  lameness.  The  nest  is  a  mere  cavity  in 
the  sand  lined  with  a  few  withered  leaves  and  grasses. 

283.  Arenaria  interpres  (Liou.).    Tarustone. 

In  June,  18G4,  a  dozen  birds  were  observed  at  Fort  Anderson,  and 
one  was  shot.  This  species  breeds  on  the  shores  of  Liverpool  and 
Franklin  Bays,  and  on  the  Lower  Anderson  River.  Several  nests  were 
secured  iu  the  latter  region ;  but  none  were  met  with  in  the  Barren 
Grounds.  Four  was  the  maximum  number  of  eggs  in  a  nest,  which 
was  similar  to  that  of  other  waders. 

LAND  BIRDS. 

298.  DendragapuB  canadensis  (Linn.).     Canada  Grouse. 

A^lthough  no  nest  was  discovered,  this  grouse  has  been  freqaeDtlj 
observed  in  the  forest  country  south  of  Fort  Anderson. 

301.  Lagopus  lagopus  (Linn.).     Willow  Ptarmigan. 

This  species  is  exceedingly  abundant  in  the  neighlK)rhood  of  Fort 
Anderson  on  the  Lower  Anderson  River,  and  in  the  wooded  coaotry  to 
the  eastward.  It  is  not,  however,  common  in  the  Barren  Grounds, 
especially  from  Horton  River  to  Franklin  Bay,  where  it  is  replaced  by 
L.  rupestris.  The  nest  is  invariably  on  the  ground,  and  consists  of  a 
few  withered  leaves  placed  in  a  shallow  cavity  or  depression.    The 
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female  sometimes  only  leaves  it  when  almost  trodden  under  foot — in 
fact,  several  were  swooped  upon  and  caught  thereon  by  hand !  They 
usually  begin  to  lay  about  the  end  of  May  or  beginning  of  June.  The 
process  of  moulting  or  the  gradual  assumption  of  their  summer  plu- 
mage commences  a  week  or  two  earlier.  The  female  lays  from  seven  to 
ten,  twelve  and  occasionally  as  many  as  thirteen  eggs,  whicli  I  find 
was  the  greatest  number  recorded,  and  we  had  reason  to  know  that 
some  at  least  of  the  nests  were  used  by  Ptarmigan  several  seasons  in 
succession.  When  very  closely  approached,  as  stated,  the  female 
would  frequently  flutter  ofif,  sometimes  spreading  her  wings  and  rulfling 
her  feathers  as  if  to  attack  or  frighten  away  intruders;  and  at  others, 
calling  out  in  distressed  tones  and  acting  as  if  she  had  been  severely 
wounded.  In  one  instance,  where  an  Indian  collector  had  found  a  nest 
which  then  contained  seven  eggs,  he  placed  a  snare  thereon ;  but  on 
returning  to  the  spot  a  few  hours  afterwards,  he  was  surprised  to  find 
that  six  of  the  eggs  had  disappeared  in  the  interim,  and,  as  no  egg 
shells  (the  male  escaped)  were  left  behind,  they  were,  in  all  probability, 
removed  by  the  parents  to  a  safer  position.  The  male  bird  is  generally 
not  far  away  from  the  nest;  and  his  peculiarly  hoarse  and  prolonged 
note  is  very  frequently  heard,  the  more  especially  between  the  hours 
of  10  p.  m.  and  2  a.  m.  Both,  however,  displayed  great  courage  and 
devotion  in  protecting  their  young,  which  we  often  encountered  on  our 
return  coast  trips,  from  capture.  In  course  of  the  five  eiploring  wsea- 
80US,  nearly  five  hundred  nests  and  considerably  over  three  thousand 
eggs  of  this  species  were  secured  in  the  Anderson  region.  In  the  end 
of  Septei.iber,  during  October,  and  early  in  November,  annually,  L. 
lagapus  assemble  in  large  flocks;  but  during  the  winter  it  was  sehlom 
that  more  than  two  or  three  dozen  were  ever  noticed  in  single  compa- 
nies. They  are,  however,  most  winters  very  numerous  in  the  neighbor- 
hood of  Fort  Good  Hope  and  other  Hudson  Bay  Company's  posts  in  the 
Mackenzie  River  district;  but  as  the  spring  sets  in  they  begin  to 
migrate  northwards.  It  is  very  doubtful  if  many  breed  to  the  south 
of  latitude  68°  north — at  least,  in  the  valley  of  the  Anderson. 

302.  LagopuB  rupestrls  (Gmel.)-     Rock  Ptarmigan. 

This  ptarmigan  is  not  near  so  plentiful  as  L.  lagopus^  and  we  only 
met  with  it  in  any  considerable  numbers  from  Horton  River,  Barren 
Grounds,  to  the  shores  of  Franklin  Bay.  Very  few  nests  were  found 
to  the  eastward  of  that  river,  or  on  the  coast  or  "  Barrens  "  of  the  Lower 
Anderson.  Its  nest  is  similar,  but  it  lays  fewer  eggs  than  L.  lagopusj 
as  nine  proved  to  be  the  rarely  attained  maximum  among  an  aggre- 
gate record  of  sixty-five  nests — the  usual  number  was  six  and  seven, 
and  there  were  some  which  held  only  four  and  five  eggs.  Several  of 
these  would  doubtless  have  contained  more  had  they  been  discovered 
at  a  later  date.  .  It  was  no  easy  matter,  however,  to  find  the  nests  of  this 
species,  as  the  plumage  of  the  birds  and  the  color  of  the  eggs  both 
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Strongly  resembled  tlie  neighboriDg  vegetation.  At  the  same  time  the 
female  sat  so  very  elosely  that  more  than  one  was  caaght  ou  the  nest; 
and  I  recollect  au  instauce  where  the  female  bird,  ou  the  very  near 
approach  of  our  party,  must  have  crouched  as  much  as  possible,  in  the 
hope  that  she  might  not  be  noticed,  which  would  have  hapi>ened  bad 
not  one  of  the  smartest  of  our  Indian  collectors  caught  a  glance  of  her 
eye.  Although  lots  of  male  '* Rockers"  were  observed  on  our  suiniuer 
trips,  feeding  and  otherwise  disporting  themselves  iii  the  "  Barrens,'^ 
yet  comparatively  few  nests  wore  obtained,  and  except  in  1S62  not  one 
well  identified  example  was  discovered  west  of  Horton  JRiver,  but  dur- 
ing winter  scores  of  L,  rupestris  were  met  with  in  the  forest  country 
east  of  Fort  Anderson. 

308.  Pediocaetesphasianellas  (Liuu.).    Sharp-tailed  Groue. 

This  grouse  breeds  in  the  pine  forests  on  both  sides  of  the  Lockhart 
and  Upper  Anderson  Kivers,  where  one  or  two  nests  were  met  with, 
but  the  eggs  were  afterwards  lost. 

331.  CircushudsoniuB  (Linu.).    Marsh  Hawk. 

In  June,  1865,  an  Esquimau  snared  a  female  bird  on  her  nest  on  a 
willow  bush  along  the  Lower  Anderson  liiver.  It  contained  five  eggs. 
In  June,  1866,  a  nest  composed  of  twigs  and  grasses,  etc.,  was  fonnd  in 
a  similar  position ;  there  were  six  eggs,  but  they  were  nnfortanately 
among  those  lost  that  seasou. 

334.  Accipiter  atricapillus  (Wilson).    Anierican  Goshawk. 

This  species  is  confidently  believed  to  breed,  in  small  numbers  how- 
ever, in  the  wooded  country  between  Fort  Good^Hope  and  the  Ander- 
son. 

342.  Buteo  swainsoni  Bouap.    Swaiuson's  Hawk. 

In  July,  1861,  we  discovered  a  nest  of  this  species  which  was  built 
on  a  spruce  tree  along  Onion  Uiver,  the  principal  tributary  of  the 
Lockhart.  It  contained  two  well-grown  birds.  Both  parents  were 
about  and  made  a  great  ado  in  endeavoring  to  protect  their  offspring. 
The  male  was  shot.  In  June,  1865,  another  nest  was  found  on  the  top 
crotch  of  a  tall  pine  in  a  ravine  some  20  miles  southeast  of  Fort  Ander- 
son. In  composition  it  was  similar  to  the  nest  of  an  Archibuteo.  The 
female  was  shot  as  she  got  off  her  nest,  which  contained  but  one  egg  in 
a  well  devel()i>ed  stage.    The  male  was  not  seen. 

347a.    Archibuteo  lagopus   sancti-johannia  (Gmel.)       American    KougU  lej^j^ed 

Hawk. 

This  form  of  A.  lagopus  is  abundant  in  the  Anderson  district  aB 
specimens  have  been  obtained  from  all  parts  of  the  surrounding  forest 
to  the  borders  of  the  Barrens,  as  well  as  from,  the  Arctic  coast   I 
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find  that  no  less  than  seventy  nests  were  collected  during  the  period  of 
exploration  treated  of  by  my  notes.  Aboat  fifty-five  of  them  were 
bnilt  in  the  crotches  of  trees  not  far  from  the  top,  and  at  a  height  of  20 
or  30  feet  from  the  ground.  They  were  composed  externally  of  sticks, 
twigs,  and  small  branches,  rather  comfortably  lined  with  hay,  mosses, 
down,  and  feathers.  The  remaining  fifteen  were  situated  near  the  edge 
of  steep  cliffy  of  shady  rock  on  the  face  of  deep  ravines  and  ondeclivi- 
teas  river  banks,and  they  were  usually  made  of  willow  sticks  and  twigs, 
bat  with  a  thicker  lining  of  hay,  moss,  and  other  soft  materials.  The 
^ggs  varied  from  three  to  five,  never  more  than  the  latter  number,  and 
their  contentH  were  like  those  of  some  other  birds'  eggs  gathered  by  us, 
in  different  stages  of  incubation  in  the  same  nest.  The  parents  inva- 
riably manifested  great  uneasiness  and  frequently  gave  utterance  to 
vociferous  screams  of  anger  and  distress  when  their  nests  were  ap- 
proached. Early  in  June,  1864,  one  of  our  Indian  employes  found  a 
nest  containing  three  eggs  on  a  high  ledge  of  bituminous  shale,  and,  as 
the  rule  was  to  secure  the  parent  bird  in  all  possible  cases  for  identi- 
fication, having  missed  killing  both  he  placed  a  snare  about  the  nest, 
bat  on  going  to  it  later  in  the  day  he  was  disgusted  at  finding  the  Snare 
set  aside,  the  eggs  gone,  and  the  birds  not  to  be  seen ;  but  as  there  were 
no  shell  remains  he  presumed  that  they  had  removed  the  eggs  to  a  safer 
positioD,  wiiich  he,  however,  failed  to  discover.  *<  Dozens,"  and  not  as 
stated  ^^  hundreds,"  of  skins  of  this  species  were  forwarded  by  us  to  the 
Smithsonian  Institution. 

349.  Aquila  chryaaetOB  (Linn.)*    Qolden  Eagle. 

From  various  points  along  the  valley  of  the  Anderson  Biver  to  its 
outlet  in  Liverpool  Bay  and  from  the  mouth  of  the  Wilmot  Horton  in 
Franklin  Bay,  an  aggregate  of  twelve  nests  of  this  eagle  were  obtained 
by  us  in  the  course  of  the  seasons  from  1862  to  1865,  inclusive.  Ten  of 
this  number  were  bnilt  against  the  face  of  steep  and  almost  inaccessible 
banks  of  shale  or  earth  at  a  height  sometimes  of  70  or  80  feet,  and  from  20 
to30  feet  below  the  summit.  One  thus  examined,  in  1864,  was  found  lo 
beof  considerable  size,  audit  was  composed  of  a  large  platform  of  built-up 
twigs  and  sticks,  having  a  bed  of  hay,  moss,  and  feathers  in  the  center, 
and,  as  this  and  other  similarly  constructed  nests  appeared  to  be  an- 
nually renovated  prior  to  reoceupation,  they  must  ultimately  assume 
vast  proportions.  Pillaged  nests  are  however  frequently  deserted  for  a 
period,  but  in  one  instance  where  the  female  had  been  snared  upon  her 
nest  and  the  eggs  taken  it  was  found  occupied  the  following  season 
probably  by  the  widowed  male  with  another  mate.  She  was  shot  and 
proved  to  be  a  mature  bird.  In  two  instances  only  were  the  nests  con- 
structed near  the  top  of  tall  spruce  pines ;  the  sandy  nature  of  the  soil 
in  their  vicinity  was  not  favorable  for  building  on  cliffs.  But  in  no 
case,  however,  did  any  of  our  party  find  or  our  collectors  report  having 
seen  a  large  accumulation  of  bones  or  other  food  debris  on  or  in  the 
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neighborhood  of  the  nests.  All  of  these  bat  one  contained  two  eggs^ 
while  the  oviduct  of  that  particalar  female  contained  the  other.  In 
confinement,  even  when  taken  young,  they  are  fierce  and  perhaps  un- 
tamable, though  they  readily  eat  the  food  given  to  them,  whether  it  be 
fish  or  meat.  One  of  four,  thus  reared  at  Fort  Anderson  a  year  or  two 
later,  ferociously  killed  two  of  her  partners.  They  kept  their  plumage 
in  a  very  cleanly  condition,  and  they  always  grasped  their  food  in  the 
talons  of  either  leg  and  tore  it  with  their  beaks.  After  feeding  they  in- 
variably removed  any  blood  or  other  impurities  which  might  have  ad- 
hered to  the  beak  by  scratching  it  with  their  talons  or  rubbing  it  against 
the  bars  of  their  cage.  The  eagles  in  question  were  kept  in  a  cage  in 
the  dwelling  house  during  the  colder  months  of  the  winter,  but  in  April 
we  had  them  removed  to  a  larger  one  outside,  where  they  exercised 
themselves  by  jumping  off  and  on  their  roosting  poles,  and  they  aldo 
seemed  much  interested  in  all  that  they  observed  taking  place  within 
the  Fort  Square.  It  is,  however,  remarkablein  this  connection  that  the 
parent  birds  may  be  said  to  have  never  given  any  trouble  while  their 
nests  were  being  robbed.  Mice,  lemmings,  and  marmots  form  no  uDim- 
portant  item  in  the  diet  of  this  eagle,  one  of  which  was  once  seen  hunt- 
ing Parry's  Spermophile  or  Marmot,  near  Langton  Harbor,  Franklin 
Bay. 

352.  Haliseetaa  leucooephalus  (Linn.).    Bald  Eagle. 

Several  nests  were  found  with  eggs  and  young  in  them  od  Lockhart 
and  Anderson  Rivers.  They  were  built  on  high  trees  close  to  the  river 
banks  and  composed  of  dried  sticks  and  branches  lined  with  deer  hair, 
mosses,  hay,  and  other  soft  materials.  There  were  from  two  to  three 
eggs  in  each  nest.  In  one  instance  the  parents  made  hostile  demon- 
strations when  their  nest  was  being  robbed,  but  they  generally  flew 
away  and  kept  at  a  safe  distance.  They  are  not  very  numerous,  and 
it  is  doubtful  if  any  breed  to  the  northward  of  Fort  Anderson. 

354a.  Faloo  msticoluB  gyrfaloo  (Linu.).    Gyrfalcon. 

This  gyrfalcon  is  common  in  the  wooded  country  on  both  sides  of 
Anderson  River.  Over  twenty  nests  were  secured,  and  with  only  two 
exceptions,  which  were  built,  one  on  a  ledge  of  rocks  and  the  other 
against  the  side  of  a  deep  ravine,  they  were  found  close  to  or  near  the 
top  of  the  tallest  trees  in  the  neighborhood.  They  were  similar  in  com- 
position, but  smaller  in  size  than  those  of  the  Bald  Eagle;  and  while 
the  number  of  eggs  was  either  three  or  four,  their  contents  were  fre- 
quently found  in  differing  stages  of  development.  Both  parents  invari- 
ably manifested  much  anger  and  excitement  when  interfered  with  or 
even  distantly  approached.  They  made  a  great  noise,  and,  indeed, 
oftener  than  once  their  folly  in  coming  to  scream  loudly  over  our  heads 
attracted  attention  to  some  that  would  otherwise  have  escaped  notice. 
The  earliest  date  of  fiuding  a  nest  was  May  10.    The  eggs  were  quite 
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treahj  though  one  taken  five  days  later  contained  partially  formed  em- 
bryo. In  a  few  cases  young  birds  were  in  the  same  nest  aloug  with 
oggs,  the  contents  of  which  were  bnt  little  changed,  and  in  another  an 
^gg  perfectly  fresh  was  found  with  several  ready  to  hatch.  Thi^  Falcon 
is  supposed  to  be  a  ^^  winterer"  in  the  northern  territories  of  Canada, 
^^here  its  prey  is  said  to  consist  chiefly  of  partridges.  The  allied  F, 
"rusHeoltis  (Linu.),  or  probably  F.  islandus  (Briinn.))  breed  in  small  num- 
l)eis  in  the  same  region,  as  the  Indians  often  spoke  of  a  large  hawk, 
rwice  observed  by  myself,  which  had  successfully  eluded  all  attempts 
to  capture  itself  or  its  eggs. 

356.  Falco  peregrinus  anattim  (Bonap.).    Duck  Hawk. 

This  falcon  constructs  no  nest  whatever  so  far  as  I  know.  It  lays  its 
€ggs  on  the  most  inaccessible  ledge  of  a  river  cliff  of  strata,  earth,  or  rock. 
Four  is  the  usual  number,  and  in  some  instances  the  eggs  were  larger 
than  in  others.  All  of  the  discovered  nests  were  found  in  the  country 
to  the  southward  of  the  post,  and  it  is  doubtful  if  they  breed  much  be- 
yond latitude  68^  north.  The  Duck  Hawk  makes  a  great  ado  when  its 
eggs  are  taken.  Early  in  August,  for  several  successive  years,  young 
birds  of  the  season,  fully  fledged,  but  still  attended  by  their  parents, 
were  noticed  along  the  limestone  and  sandstone  banks  of  the  Mackenzie 
Biver. 

357.  Falco  oolumbarius  Lion.    Pigeon  Hawk. 

This  falcon  ranges  along  the  Anderson  River  almost  to  the  Arctic 
coast  of  Liverpool  Bay.  Several  of  their  nests  had  apparently  been 
built  by  them  on  pine  trees,  and  others  on  the  ledges  of  shaly  cliffs. 
The  former  were  composed  externally  of  a  few  dry  willow  twigs  and 
internally  of  withered  hay  or  grasses,  etc.,  and  the  latter  had  only  a 
very  few  decayed  leaves  under  the  eggs.  In  one  insb^nce  the  oviduct 
of  the  female  contained  an  idgg  almost  ready  for  extrusion.  It  was 
colored  like  the  others,  but  the  matter  was  still  so  soft  that  it  adhered 
to  the  fingers  on  being  touched.  This  peculiarity  was  noticed  in  the 
case  of  several  among  a  number  of  similarly  discovered  eggs,  although 
a  few  examples  taken  from  the  oviduct  of  the  same  species  were  per- 
fectly white.  I  would  also  mention  the  following  interesting  circum- 
stance: On  the  25th  of  May,  1864,  a  trusty  Indian  in  my  employ  found 
a  nest  placed  in  the  midst  of  a  thick  pine  branch  of  a  tree  at  a  height 
of  about  six  feet  from  the  ground.  It  was  rather  loosely  constructed 
of  a  few  dry  sticks  and  a  small  quantity  of  coarse  hay.  It  then  con- 
tained two  eggs.  Both  parents  were  seen,  fired  at,  and  missed.  On 
the  31st  he  revisited  the  nest,  which  still  held  but  two  eggs,  and  again 
missed  the  birds.  Several  days  later  he  made  another  visit  thereto, 
and  to  his  surprise  the  eggs  and  parents  had  disappeared.  His  first 
impression  was  that  some  other  person  had  taken  them.  After  looking 
carefully  around,  he  perceived  both  birds  at  a  short  distance,  and  this 
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led  him  to  institute  a  search  which  soon  resalted  in  finding  that  Uie 
eggs  mast  have  been  removed  by  the  parent  birds  to  the  face  of  a  maddy 
bank  at  least  forty  yards  distant  from  the  original  nest.  A  few  decayed 
leaves  had  been  placed  under  them,  but  nothing  else  in  the  way  of  lin 
ing.  A  third  egg  had  been  added  in  the  interim.  There  can  hardly 
be  any  doubt  of  the  truth  of  the  foregoing  facts. 

^  358.  Ffiilco  richardsonii  Ridgway.    Richardson's  Merlin. 

This  species  is  supposed  to  breed  in  the  same  region  as  F.  eolumbariuij 
and  in  all  probability  some  of  the  eggs  appearing  therennder  may  have 
belonged  to  Richardson's  Pigeon  Hawk. 

364.  Pandion  haliaetns  carolinensis  (Gmel.)*    American  Osprey. 

If  this  species  does  not  extend  quite  to  Fort  Anderson,  I  feel  satis- 
fied that  I  have  seen  more  than  one  specimen,  though  not  safficiratJj 
near  to  be  shot,  between  that  post  and  Fort  Good  Hope  on  Mackenzie 
River. 

367.  Aaio  acoipitrlnns  (PaUas).    Short-eared  Owl. 

Twelve  nests  of  this  species  were  found  in  various  sitnationB  in 
the  <^  Barrens,"  as  well  as  in  wooded  tracts,  but  all  were  on  the 
ground  and  mere  depressions  apparently  scraped  for  the  purpose,  and 
lined  with  dried  grasses  and  withered  leaves;  a  few  feathers  w^e 
noticed  in  about  half  of  them,  and  they  seemed  to  have  been  plucked 
from  her  breast  by  the  parent  bird.  She  occasionally  sits  very  close 
on  her  nest.  The  number  of  eggs  in  a  nest  varied  between  three  and 
five,  and  but  one  contained  as  many  as  seven.  On  30th  June,  1865,  an 
Owl  was  observed  fiying  about  a  particular  spot  in  the  Barren  Oroands, 
and  we  concluded  that  its  mate  was  not  far  off,  a  suspicion  oon- 
firmed  by  its  uneasy  excitement  as  soon  as  a  search  was  institated. 
Myself  and  four  of  our  party  were  thus  fully  engaged  over  an  hour 
ere  success  rewarded  our  efforts  by  the  female  getting  off  her  nest  in 
the  center  of  a  small  clump  of  dwarf  willows,  one  foot  in  height,  joBt 
as  she  was  almost  trodden  upon.  It  was  composed  of  withered  grasseB 
and  feathers,  and  contained  five  eggs.  We  must  have  firequently  ap- 
proached her  in  the  course  of  our  protracted  search. 

370.  Scotiaptez  cinerea  (Gmel.)*    Great  Gray  Owl. 

I  should  not  say  that  this  owl  was  in  <'  great  abundance"  in  tbe  An- 
derson region,  as  inadvertently  stated  on  page  33,  vol.  in,  of  the  Land 
Birds.  We  certainly  observed  very  few  specimens,  and  we  foond  but 
one  nest,  that  referred  to  in  the  same  paragraph,  on  the  19th  July,  l^^i 
near  Lockhart  Biver,  on  the  route  to  Fort  Good  Hope.  It  was  bnilt  on 
a  pine  spruce  tree  at  a  height  of  about  twenty  feet,  and  was  compost 
of  twigs  and  mosses  thinly  lined  with  feathers  and  down.    It  contained 
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two  eggs  and  two  young,  both  of  which  had  lately  died.  The  female 
left  the  nest  at  oar  approach  and  flew  to  another  tree  at  some  distance, 
where  she  was  shot 

371.  Nyctala  tengmalmi  riohardaoiii  (Bonap.)*    Bichardson's  Owl. 

This  owl,  or  a  bird  closely  answering  to  the  description,  was  repeat- 
edly observed  in  the  country  between  Fort  Good  Hope  and  the  Ander- 
son River. 

375b.  Bubo  virginianuB  arcticus  (SwainsoD).    Arctic  Horned  Owl. 

A  similar  remark  to  that  made  regarding  No.  371  will  also  prove 
correct  under  this  owl,  or  to  the  B.  virginianus  subaretious  of  Hoy. 

376.  Njctea  njctea  (Linn.).    Snowy  Owl. 

This  species  is  not  plentiful  in  the  Anderson  country,  while  every 
effort  made  to  secure  even  one  specimen  nest  with  its  eggs  proved 
ansnccessfnl.  On  one  occasion  we  noticed  a  white  owl  hunting -mar- 
mots {Spermophilm  empetra)  in  the  barren  grounds;  and  there  can  be 
DO  doubt  that  this  and  other  owls  sometimes  rob  ptarmigan  and  ducks, 
etc.,  of  their  eggs. 

377a.  Bnrxiia  ulnla  caparooh  (Miill.)*    American  Hawk  Owl. 

The  Hawk  Owl  is  not  uncommon  in  the  region  of  Anderson  Biyer, 
although,  only  four  nests  were  discovered  and  the  eggs  taken  there- 
from. All  of  these  were  built  in  pine  trees  at  a  considerable  height 
from  the  ground.  One  was  actually  placed  on  the  topmost  boughs, 
and,  like  the  others,  it  was  constructed  of  small  sticks  and  twigs  lined 
with  hay  and  moss.  The  male  and  female  of  the  latter  were  shot,  and 
the  nest  contained  two  young  birds,  one  of  which  was  apparently  ten 
clays  and  the  other  three  weeks  old,  together  with  an  addled  egg.  All 
of  the  others,  however,  but  one,  had  six  eggs,  and  in  a  single  instance 
as  many  as  seven  were  secured.  The  parents  always  disapproved  of 
our  proceedings.  Very  few  owls  were  observed  on  the  lines  of  march 
traveled  over  during  the  seasons  of  1864  and  1865.  This  species  win- 
ters in  Arctic  America. 

390.  Ceryle  alcyon  (Linn).    Belted  KingBsher. 

Although  several  birds  were  seen  on  the  Anderson  and  elsewhere, 
and  some  skins  were  obtained  from  the  Esquimaux,  yet  we  never  found 
auy  nests,  nor  received  its  eggs  from  any  of  the  natives. 

400.  Picoides  arctious  (Swainson).    Arctic  Three- toed  Woodpecker. 

It  is  believe^  that  this  species  breeds  and  also  winters  in  the  Arctic 
i^ons.  My  notes  record  the  finding  at  Fort  Anderson,  on  30th  May, 
1M3,  of  a  nest  containing  three  perfectly  fresh  eggs— ^a  mere  hole  in  a 
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dry  piue  several  feet  from  fche  grdund.  A  female  bird  answeriog  to  the 
given  description  was  shot  in  its  vicinity.  It  may,  however,  bave  been 
an  example  of  P.  amerioanus. 

401a.  PicoidesamericanusalaBcenais  (Nelson).   Alaskan  Three-toed  Woodpecker,   i 

Although  no  reference  is  made  to  their  receipt  in  the  said  Land  Bird's 
History,  my  notes  record  that  on  5th  Jane,  1864,  both  parents  wereebot 
in  close  proximity  to  the  nest,  which  contained  foar  eggA.  It  was  a  bole 
in  a  dry  spruce,  at  a  height  of  six  or  seven  feet — theeggs  were  lying  on 
the  decayed  dust  of  the  tree  and  their  contents  were  perfectly  fieeb. 
On  21st  June,  1864,  a  nest  probably  of  the  same  species  was  found  in  a 
similar  position,  and  it  was  occupied  by  four  young  birds  of  a  week  or 
ten  days  age.  One  of  the  parents  was  seen  in  the  vicinity.  This  bird 
was  formerly  known,  and  the  specimens  receipted  by  the  Smithsonian, 
as  P.  hirsutiis. 

412.  Colaptes  auratna  (Linn.)*    Flicker. 

It  is  by  no  means  scarce  in  the  valley  of  the  Anderson ;  but  as  its 
eggs  are  not  in  demand  very  few  indeed  were  gathered  for  transmission 
to  Washington. 

420.  Chordeilea  vlrginiantis  (Gxnel.).    Nighthawk. 

A  few  straggling  birds  have  been  observed  in  the  far  north;  bat  I 
never  came  across  its  nest  except  in  the  Clear  Water  River,  Athabasca, 
where  one  containing  two  eggs  was  found  on  the  ground  in  the  end  of 
June,  1873. 

468.  Empidonaz  hammondi  (Xantus).    Hammond's  Flycatcher. 

From  an  article  published  in  Volume  II  of  the  <' Proceedings  of  the 
United  States  National  Museum,  1879,"  by  the  late  eminent  and  well- 
known  oologist,  Dr.  Brewer,  of  Boston,  I  find  a  reference  to  some  egp 
of  this  Flycatcher  obtained  from  "Anderson  River,"  which  I  conclude 
were  sent  to  the  Smithsonian  among  a  number  of  unidentified  speci- 
mens, as  I  can  discover  no  specific  record  thereof,  nor  of  an  example  of 
Myiodioctes  pusillus,  entered  in  the  Receipt  List  of  Birds,  under  either 
beading,  in  my  field  notes. 

474.  Otocoris  alpestria  (Linu.).    Horned  Lark. 

Nine  nests  of  this  lark  were  received  at  Fort  Anderson — ^a  few  of  them 
from  the  Esquimaux,  and  the  others  were  collected  by  us  in  theBarrenfl 
and  on  the  coast  of  Franklin  Bay.  The  nest  was  usually  composed  of 
fine  hay  neatly  disposed  and  lined  with  deer  hair.  Several  of  the  parent 
birds  were  secured  by  snares  placed  thereon. 
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484.  PerifloreuB  canadensis  (Linn.)*    Canada  Jay. 

Tolerably  numerous  iu  the  wooded  country,  even  to  its  northern  and 
eastern  limits ;  but  none  were  observed  by  us  in  the  Barrens  proper 
urest  or  east  of  Horton  Biver,  nor  on  the  Arctic  coast.  While  snow  is 
still  on  the  ground  it  usually  builds  its  nest  in  spruce  or  tamarao  trees — 
often  in  the  middle  of  a  swamp — on  the  branches  dose  to  the  trunk  and 
well  concealed  from  view,  and  at  a  height  of  about  nine  or  ten  feet. 
They  are  constructed  of  hay  and  feathers,  supported  underneath  by 
twigs  and  willow  sticks  laid  crosswise  and  partly  interlaced.  On  11th 
May,  1863,  an  Indian  discovered  a  nest  and  one  egg  perfectly  firesh, 
along  with  two  young  birds  a  few  days  old.  Another  nest  contained 
four  eggs,  the  contents  of  which  were  in  a  more  or  less  developed  stage 
of  incubation.  It  is  very  probable  that  the  one  referred  to,  as  well  as 
all  other  specimens  of  the  ^<  Whisky  Jack  ^  procured  from  the  lower 
Anderson  and  Mackenzie  Bivers,  may  really  belong  to  Bidgway's  re- 
cently determined  form  of  this  Jay,  P.  canadensis  fwnifrons, 

486.  Corviis  coraz  principalis  Ridgway.    Northern  Raven. 

This  species  is  abundant  at  Fort  Anderson  and  on  the  lower  Lock- 
hart  and  Anderson  Bivers ;  and  although  not  seen  by  us  there,  it  may 
possibly  breed  on  the  shores  of  the  Arctic  Sea.  All  but  one  of  the  eight 
recorded  nests  were  situated  on  tall  pines,  and  composed  of  dry  willow 
sticks  and  twigs  and  thickly  lined  with  either  deer  hair  or  dry  mosses, 
grasses,  and  more  or  less  hair  from  various  animals.  The  average  num- 
ber of  eggs  was  six,  but  instances  of  seven  and  ei  gh  t  were  common.  In 
the  months  of  February  and  March,  1865,  a  raven  became  almost  do- 
mesticated at  Fort  Anderson.  At  first  it  fed  on  garbage  outside  of  the 
fort  with  a  companion ;  but  shortly  after  it  came  alone,  alighting  within 
the  stockade  square,  and  would  allow  itself  to  be  very  closely  approached 
by  the  inmates.  Several  young  dogs  soon  became  familiar  therewith, 
and  they  would  even  frolic  and  gambol  together.  It  was  never  known 
to  attempt  to  injure  the  smallest  of  them,  nor  did  they  ever  offer  to  an- 
noy it  While  this  raven  seemed  to  have  full  confidence  in  the  people 
of  the  fort  it  kept  at  a  careful  distance  from  all  Indian  or  Esquimaux 
visitors.  It,  however,  suddenly  disappeared  one  day,  having  probably 
come  to  grief.  On  11th  June,  1863,  an  Esquimaux  brought  me  an  egg 
of  a  Pigeon  hawk  and  the  head  of  a  crow,  having,  as  he  declared,  shot 
it  on  the  nest,  which  was  built  on  the  topmost  crotch  of  a  pine  tree — the 
latter  therefore  probably  either  ate  the  other  eggs,  shells  and  all,  if  there 
were  any,  or  dispossessed  the  former  birds  with  the  view  of  occupying 
it  herself. 

468.  Connia  americanua  Aadubon.    American  Crow. 

On  10th  May,  1865,  an  Esquimaux  snared  the  parent  bird  on  a  nest 
which  was  built  on  the  top  of  a  tall  spruce  on  the  Lower  Anderson 
Kver— a  mass  of  dried  twigs  and  branches  lined  with  hay,  mosses,  and 
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fiuDdries — ^it  coDtained  four  eggs.    Another,  taken  near  the  fort  on  5th 
-  May,  1866,  had  five  eggs  with  largely  developed  embryos  in  them. 

509.  ScoleoophagOB  oarolinus  (Miill.).    Rasty  Blackbird. 

This  bird  is  fairly  abundant  in  the  neighborhood  of  Fort  Anderson; 
but  examples  were  frequently  observed  as  far  as  the  eastern  limits  of 
the  forest,  as  well  as  near  the  ^<  crossing  "  on  Horton  Hiver,  in  about 
latitude  69^  N.  and  longitude  125^  W.  The  twenty-five  neats  discov- 
ered in  these  several  localities  were  built  on  trees  at  a  height  of  from 
5  to  8  feet  from  the  ground.  Five  eggs  was  the  maximum  number 
found  in  any  one  nest.  The  parents  manifested  great  uneasiness  wheD 
their  nests  were  approached,  and  they  would  often  fly  from  tree  to  tree 
in  order  to  attract  one  away  from  the  spot. 

515.  Pinioola  enuoleator  (Linn.).    Pine  Grosbeak. 

In  the  spring  of  1861  an  Indian  discovered  a  nest  of  this  species  on  a 
pine  tree  some  60  miles  south  of  Fort  Anderson,  but  unfortunately 
while  descending  therewith  he  fell  and  destroyed  both  nest  and  eggs; 
and  although  we  frequently  observed  some  birds  at  the  post  and  else- 
where, we  never  succeeded  in  finding  another  nest. 

521.  Lozia  curvirostra  minor  (Brehm).    American  Crossbill. 

Several  birds  resembling  the  published  description  of  this  species 
were  seen  at  Furt  Anderson,  fired  at  and  missed  on  20th  June,  1862, 
but  the  closest  search  failed  to  discover  any  nests. 

522.  Loada  leuooptera  Gmel.    White-winged  Crossbill. 

A  male  and  female  specimen  of  this  crossbill  was  obtained  during 
our  residence  on  the  Anderson,  where  examples — some  of  which  were 
subsequently  lost — of  special  desiderata  were  kept  in  hand  for  the 
benefit  of  our  Indian  and  Esquimaux  collectors.  The  former  assured 
me  that  they  had  occasionally  observed  birds  of  both,  but  especiallj 
this  species,  in  the  country  to  the  southward  of  the  fort. 

527a.  Aoanthis  hornemaimii  ezilipea  (Cones).    Hoary  Redpoll. 

Common  on  Anderson  Eiver.  They  build  their  nests  on  low  pine 
and  willow  bushes,  and  the  eggs  are  usually  four  and  five  in  number. 
This  is  believed  to  be  one  of  the  "winterers"  in  that  quarter.  A.  hor- 
nemannii  may  also  be  a  residenter. 

528.  Acantbis  linaria  (Linn.).    Redpoll. 

A  similar  remark  will  apply  here  as  onder  the  preceding,  both  species 
being  about  equally  abundant  in  the  wooded  country.  In  all  we  re- 
ceived and  exported  about  eighty  nests  belonging  to  Nos.  527a  and  528, 
and  we  found  them  more  abundant  in  1864  than  during  any  other  season* 
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534.  Plectrophenax  nivalis  (Linn.)-    Snowflake. 

The  oaly  aathenticated  nest  and  eggs  (No.  10433) in  the  Smithsonian 
Maseam  in  1874  was  that  discovered  by  us  on  8th  July,  1864,  iu  a  small 
hole  large  enough  to  admit  of  the  female,  and  it  was  placed  at  a  dis- 
tance of  nearly  2  feet  from  the  entrance,  in  a  sand  bank  along  the 
shores  of  Franklin  Bay.  «<Tbe  nest  is  deeply  saucer-shaped,  and  com- 
posed of  wiry  grass  stems,  with  a  few  feathers  in  the  lining.  External 
diameter  3.75  inches,  internal  about  3,  depth  2.50  externally  and  1.50 
internally.  The  eggs,  five  in  number,  are  of  a  dull  white,  with  per- 
haps a  faint  bluish  cast,  sprinkled  and  spattered  with  a  dilute  yellowish 
rcfons,  the  markings  most  numerous  towards  the  larger  end.  They 
measure  0.95  of  an  inch  in  length,  by  0.64  in  breadth."  The  parent  bird 
was  snared  on  the  nest.  In  1865  we  observed  a  number  of  P.  nivalis  on 
the  same  coast,  but  failed  to  find  another  nest. 

536.  Calcazius  lapponicns  (Linn.).    Lapland  Longspnr. 

Altogether  eighty-three  nests  of  this  species  were  obtained  in  the 
Barren  Grounds,  as  well  as  on  the  shores  of  Franklin  Bay.  One  from 
the  latter,  found  on  27th  June,  1864,  was  like  all  the  others,  built  on 
the  ground,  ^'and  is  deeply  saucer-shaped,  measuring  3.75  inches  ex- 
ternal and  2.30  inches  internal  diameter ;  the  depth  2.75  exteriorly  and 
1.50  interiorly.  It  is  composed  of  coarse  wiry  grass  stems  and  softly 
lined  with  feathers  of  Lagopus.  The  eggs,  five  in  number,  have  the 
ground  color  light  umber  drab,  faintly  blotched  with  deeper  livid  slate, 
and  with  a  few  straggling  black  lines,  much  as  iu  certain  Icteridce  and  iu 
Chondestes.    They  measured  0.86  of  an  inch  in  length  by  0.63  in  breadth.' 

537.  Caloariua  pictua  (Swains.).    Smiths's  Longspur. 

Very  abundant  in  the  country  to  the  eastward  of  Fort  Anderson,  in 
the  Barren  Grounds  and  on  the  Lower  Anderson  Biver.  These  sev- 
eral localities  yielded  an  aggregate  of  one  hundred  and  fifty  nests. 
They  were  all  on  the  ground,  and  usually  in  open  spaces  or  plains,  but 
some  were  also  placed  in  nhe  vicinity  of  trees.  The  average  number  of 
eggs  was  four ;  occasionally  as  many  as  five.  ''  The  nests  were  con- 
structed of  fine  dry  grasses,  carefully  arranged  and  lined  with  down, 
feathers  or  finer  materials  similar  to  those  of  the  outer  portions.  In  a 
few  there  were  no  feathers,  in  others  feathers  in  varying  proportions, 
and  in  several  the  down  and  feathers  composed  the  chief  portion  of  the 
nest,  with  only  a  few  leaves  and  a  little  hay  as  a  base  for  the  nesf 

540     PoocaBtea  gramineua  (Gmel.).    Vesper  Sparrow. 

On  26th  June,  1864,  we  found  a  nest  of  this  species  containing  six 
eggs,  in  a  sparsely  wooded  tract  of  country  east  of  Fort  Anderson.  The 
female  was  snared.    The  bird,  as  well  as  the  nest  and  ^ggs,  all  strongly 
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agreed  with  the  published  description,  bat,  as  it  is  stated  in  the  histoir 
referred  to  that  uo  specimens  were  obtained  by  ns,  I  mast  conclade 
that  they  were  lost  en  route  or  that  we  had  erred  in  oar  identification. 

542a.    Ammodramus  MmdwlchensiB  savanna  (Wilson).    Ssvanns  Spsirow. 

Nameroas  on  the  Anderson,  and,  althoagh  frequenting  marshes,  it 
generally  makes  its  nest  on  dry  ground,  of  coarse,  with  a  lining  of 
the  finer  grasses.    There  are  usually  from  four  to  six  eggs  in  a  nest. 

5426.     Ammodramus  sand'wlohensiB   alandixiiis  (Bonsp.).     Western  SsTsnns 

Sparrow. 

Very  abundant  in  marshy  and  sparsely  wooded  tracts  or  plains  near 
Fort  Audersou  and  on  the  lower  river,  seeing  that  ^^  upwards  of  two 
hundred  nests  with  eggs  ^  were  collected  in  that  quarter.  They  were 
all  placed  on  the  ground  and  composed  of  dry  stems  of  grasses,  lined 
with  finer  materials  of  the  same.  Sometimes  the  nests  are  lined  with 
a  few  feathers  and  deer's  hair.  The  number  of  eggs  in  a  nest  was  four 
or  five. 

556.     Zonotriohia   leucophrys  intermedia,   Ridgway.     Intermediate  Spsrrov. 

Later  investigations  have  resulted  in  determining  that  all  references 
to  Z.  gambeli  (Nutt)  given  in  Baird,  Brewer  and  Bidgway's  History  of 
l^orth  American  Birds  should  apply  to  this  new  species,  which  replaces 
the  other  in  northern  Alaska,  as  well  as  on  the  Lower  Anderson  and 
Mackenzie  Rivers.  The  Intermediate  Sparrow  breeds  in  great  numbers 
in  the  wooded  sections  of  Anderson  district.  The  nests  were  nearlj 
always  placed  on  the  ground,  in  the  tufts  or  tussocks  of  grass,  damps 
of  Labrador  tea  f  Ledum  palustre)^  and  amid  stunted  willows.  They 
were  composed  of  fine  hay  and  lined  with  deer  hair,  occasionally 
mixed  with  a  few  feathers.  Several  were  made  entirely  of  the  finer 
grasses.  The  usual  number  of  eggs  was  four,  but  a  lot  contained  as 
many  as  five  and  six.  Upwards  of  one  hundred  nests  were  collected 
in  the  region  referred  to. 

559.    SpiaeUa  montlcola  (Gmel.)*    Tree  Sparrow. 

This  is  perhaps  the  most  abundant  Sparrow  found  breeding  in  the 
valley  of  Anderson  River,  as  is  evidenced  by  the  number  or  nests,  two 
hundred  and  sixteen,  secured.  They  were  almost  invariably  composed 
of  hay  or  dried  grasses,  intermixed  with  a  little  stringy  bark  and  lined 
with  feathers.  Most  of  them  were  found  on  the  ground  and  the  others 
on  dwarf  willow,  at  a  height  of  from  one  to  four  feet.  Four  and  five 
eggs,  occasionally  as  many  as  six  and  seven,  appeared  to  be  the  com- 
plement. It  is  possible  that  the  Alaskan  form  8.  "mGnticola  oekra^ 
Brewster,  may  also  nest  in  this  quarter. 
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567.    Juncohyemalis  (Linn.)'    Slate-colored  Junco. 

This  species  breeds  iD  the  forest  and  to  the  border  of  the  Barreus, 
where  several  birds,  nests,  and  eggs  were  secared.  These  were  always 
on  the  ground  and  made  of  fine  bay  lined  with  deer  hair.  Foar  and 
five  eggs  were  the  usual  numbers  found  in  them. 

585.    Passerella  Ulaca  (Merrem).    Fox  Sparrow. 

Tolerably  common  on  both  banks  of  the  Anderson,  and  two  or  three 
nests  were  also  discovered  in  the  vicinity  of  a  small  stream  named 
Swan  Biver,  in  the  Barren  Grounds.  Most  of  the  nests  were  built  on 
trees,  and  they  resembled  those  of  Turdus  alicice^  but  a  few  found  on 
the  ground,  however,  were  composed  of  coarse  dry  grass,  lined  with 
fiomeof  a  finer  quality,  a  few  deer  hairs,  and  a  sprinkling  of  fresh  moss. 
The  complement  of  eggs  varies  from  four  to  five. 

612.    Petroohelidon  lunifrona  (Say).    Cli£f  Swallow. 

Id  1856,  about  one  hundred  and  sixty  nests  of  these  Swallows  were« 
for  the  first  time,  built  under  the  eaves  of  the  three  principal  buildings 
of  Fort  Good  Hope,  Mackenzie  Biver,  but,  as  many  of  the  yonng  were 
destroyed  by  Indian  boys,  only  one  hundred  nests  were  constructed  at 
the  same  place  the  following  season.  In  1866  a  bird  of  this  species  was 
observed  closely  examining  the  eaves  of  the  houses  at  Fort  Anderson, 
bat,  probably  not  finding  them  suitable  or  in  consequence  of  having 
been  rudely  disturbed  by  an  Indian  boy  throwing  stones  thereat,  it 
flew  away  and  never  returned.  They  however  breed  in  large  num- 
bers along  the  banks  of  the  Lockhart  and  Anderson  Bivers,  whence 
several  examples  were  obtained. 

616.  Clivicola  riparia  (Lidd.).    Bank  Swallow. 

This  species  is  to  be  met  with  in  considerable  numbers  during  the 
season  of  nidification.  It  builds  its  nests  in  holes  in  sandy  clayey  banks 
on  Anderson  Biver.  Several  birds  and  eggs  were  taken,  but,  not  being 
in  much  request,  their  collection  was  discouraged. 

618.  Ampelia  garrulus  LIdd.    Bohemian  Waxwing. 

Up  to  1874  "  the  only  instances  on  record  of  the  discovery  of  the 
eggs  of  this  interesting  bird  in  America  were  those  of  a  nest  and  one 
egg  taken,  by  the  late  Mr.  Kennicott,  at  Fort  Youkon,.  Alaska,  in  1861, 
and  of  a  nest  and  egg  found  the  same  season  in  a  pine  tree  on  Ander- 
son Biver,  in  about  latitude  QS^  north.  Both  are  now  in  the  Smith- 
sonian Institution  at  Washington."  Several  skins  of  the  bird  were 
obtained  at  Fort  Anderson  in  1862,  but  the  most  diligent  search  failed 
to  secure  any  more  nests  or  eggs. 
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621.  Lanius  borealis  Vieill.    Northern  Shrike. 

A  nest  of  the  Northern  Shrike,  containing  six  eggs,  was  obtained  at 
Fort  Anderson  on  11th  Jane,  1863.  "This  is  in  many  respects  in 
striking  contrast  with  the  nests  of  its  kindred  species  of  the  Soathern 
States,  far  exceeding  them  in  its  relfitive  size,  in  elaborate  finish, 
and  warmth.  It  is  altogether  a  remarkable  example  of  what  is  known 
ns  felted  nests,  whose  various  materials  are  most  elaborately  matted 
together  into  a  homogeneons  and  symmetrical  whole.  It  is  seven  inches 
in  diameter  and  three  and  a  half  in  height.  The  cavity  is  proportion- 
ately large  and  deep,  having  a  diameter  of  four  and  a  half  inches  and 
a  depth  of  two.  Except  the  base,  which  is  composed  of  a  few  twigs 
and  stalks  of  coarse  plants,  the  nest  is  made  entirely  of  soft  and  warm 
materials,  most  elaborately  interworked  together.  These  materials  are 
feathers  from  various  birds,  fine  down  of  the  Eider  and  other  ducks^ 
fine  mosses  and  lichens,  slender  stems,  grasses,  etc.,  and  are  skill- 
fully and  artistically  wrought  into  a  beautiful  and  symmetrical  nest, 
strengthened  by  the  interposition  of  a  few  slender  twigs  and  stems 
without  affecting  the  geueral  felt-like  character  of  the  whole.  The  eggs 
measure  1.10  inches  by  .80,  and  are  of  a  light-greenish  ground,  marbled 
and  streaked  with  blotches  of  obscure  purple,  clay  color  and  rufous 
brown.''  A  second  nest  of  a  less  elaborate  character,  containing  eight 
^SK^i  was  subsequently  discovered  on  Anderson  River,  to  the  north- 
ward of  the  post. 

646.  Helminthophila  celata  (Say).    Orange-crowned  Warbler. 

This  is  one  of  the  rarest  Warblers  which  breed  on  the  Anderson, 
where  several  of  its  nests,  containing  from  four  to  six  eggs,  were  found. 
They  were  made  of  hay  or  grasses,  lined  with  deer  hair,  feathers  and 
tiuer  grasses,  and  placed  on  the  ground  in  the  shade  of  a  clump  of 
dwarf  willow  or  Labrador  tea. 

652.  Dendroica  aeativa  (Gmel.).    Yellow  Warbler. 

Very  abundant  throughout  theentire  wooded  region  of  Arctic  America, 
where  it  builds  on  dwarf  willows  and  small  scrub  pino,  at  a  height  of  a 
few  feet  from  the  ground.  As  their  eggs  were  not  wanted,  we  did  all 
that  was  possible  to  discourage  their  collection. 

655.  Dendroica  coronata  (Linn.;.    Myrtle  Warbler. 

This  Warbler  is  not  numerous  on  the  Anderson,  where  some  thirteen 
nests  were  found,  built  on  low  spruce  trees,  and  a  few  were  also  placed 
on  the  ground.    It  lays  from  four  to  five  eggs. 

661.  Dendroica  striata  (Forster).    Black  Poll  Warbler. 

More  plentiful  than  2>.  coronata,  although  only  twenty-one  nests 
were  secured.  They  were  similarly  situated,  and  contained  four  or  five 
^gfi^s,  and  two  or  three  of  them  were  found  on  the  ground. 
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697.  Anthns  penaUvaxiicus  (Latham).    American  Pipit. 

There  is  reason  to  believe  that  this  bird  is  also  among  those  that  re- 
sort to  Anderson  Biver  daring  their  annaal  season  of  reproduction. 

739.  Paroa  cinotna  obteotna  (Cabaais).    Siberian  Chickadee. 

On  1st  Jane,  1864,  a  nest  of  this  species,  containing  seven  eggs,  was 
found  near  Fort  Anderson,  in  a  hole  in  a  dry  sprace  stump,  at  a  height 
of  about  6  feet  from  the  ground.  It  was  composed  of  a  moderate 
quantity  of  hare  or  rabbit  fur,  intermixed  with  a  sprinkling  of  dried 
moss.  The  female  parent  was  snared  on  the  ucst,  but  the  male  was 
not  seen.  The  contents  of  the  eggs  were  tolerably  fresh.  It  has  since 
turned  out  that  <<  this  was  the  first  specimen  of  the  Siberian  (Chickadee 
obtained  on  the  American  Continent."  As  birds  of  the  genus  undoubt- 
edly winter  in  that  region,  additional  examples  of  this,  and  some  also 
of  P.  atrieapillus  septentrumalis  (Harris)  and  P.  hudsonicus^  Forster 
may  be  discovered  there  some  day. 

749.  Regnlua  calendola  (Linn.).    Raby-crowned  Kinglet. 

There  can  be  no  doubt  that  this  kinglet  is  to  be  met  with  during  the 
summer  season  on  the  Anderson  Biver,  as  both  Indians  and  Esquimaux 
assured  me  that  they  had  seen  birds  exactly  similar  to  a  Good  Hope 
specimen  shown  to  them. 

757.  Tnrdna  alloi»  Baird.    Gray-cheeked  Thrush. 

This  thrush  is  very  abundant  in  the  Anderson  Biver  region,  not  only 
wherever  trees  are  to  be  had  for  nesting  purposes,  but  also  in  situations 
where  none  exist.  *<More  than  200  specimens  (mostly  with  their 
eggs)  having  been  sent  from  Fort  Anderson  to  the  Smithsonian  Insti- 
tution." The  greatest  number  were  built  on  trees  in  the  usual  manner, 
but  some  few  of  them  were  placed  on  the  ground.  One  nest  was  also 
taken  on  the  banks  of  the  Wilmot-Horton  Biver. 

761.  Morula  migratoria  (Linn.).    American  Robin. 

One  of  the  most  numerous  and  widely  distributed  of  American  birds, 
but  not  being  desiderata^  scarcely  any  of  its  eggs  were  received  at  Fort 
Anderson,  where,  on  the  contrary,  both  Indians  and  Esquimaux  were 
enjoined  not  to  interfere  with  its  nests.  A  few  were  also  met  with  on 
the  banks  of  the  Swan  and  Wilmot-Horton  Bivers,  in  the  Barren 
Grounds.  Comparatively  few  parents  display  greater  courage  and 
devotion  in  the  defense  of  their  young  than  Bobin  Bed-breast. 

NoTB. — ^In  the  preparation  of  the  foregoing  list  and  relative  notes  at  this  remote 
point  in  British  Colombia  I  have  labored  under  the  disadvantage  of  having  but  a 
rather  limited  number  of  necessary  books  to  refer  to,  and  may,  therefore,  have  nn- 
-wittingly  fallen  into  a  few  errors  whichji  fuller  access  would  have  obviated.  I  may 
further  add  that  during  the  period  of  which  they  treat  a  few  examples  of  fish,  insects, 
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plants,  and  BhelU  were  gathered  for  the  Smithsonian  Institntiou,  besides  a  consider- 
able collection'  of  ethnological  specimens  pertaining  to  the  Esqaiuianx  of  the  Ander- 
son and  Mackenzie  Rivers,  while  a  list  of  the  mammals  obtained  and  observed  by 
me  in  the  northern  regions  of  the  Dominion  may  possibly  form  the  subject  of  a  simiUr 
bnt  shorter  paper  in  the  near  future. 

R.  MacFaelane. 
Fort  St.  James,  Stuart's  Lake, 

New  Caledonia  District, 

British  Columbia,  June  25,  1889. 

Additional  Note.— Early  in  July,  1889,  the  manuscript  of  the  aforesaid  notes 
was  transmitted  to  President  Bell,  but  several  months  passed  before  it  was  read  by 
him  at  a  meeting  of  the  Historical  and  Scientific  Society  of  Manitoba,  Winnipeg.  Two 
or  three  more  months  elapsed  ere  the  paper  itself  was  published  as  Transaction  No. 
39,  Season  1888-^89.  The  sample  copy  thereof  received  by  me  at  this  place  contained 
so  many  printer's  errors,  besides  some  introduced  nomenclature,  that  I  asked  Mr. 
Bell  to  have  it  reprinted  ;  bnt  as  this  was  impossible,  I  have  decided  on  publishing 
an  edition  of  the  notes  in  question,  which  I  hope  will  prove  more  acceptable  to 
naturalists,  as  the  referred-to  blemishes  have  been  removed,  while  I  have  also  made  a 
few  corrections  and  additions  kindly  pointed  ont  by  a  friend  (Capt.  Charles  E.  Bendire, 
U.  S.  Army),  in  Washington,  who,  from  his  long  and  important  connection  with  the 
Smithsonian  Institution  and  the  U.  S.  National  Museum,  had  become  well  acqaainted 
with  the  variety  and  extent  of  the  Fort  Anderson  collections. 

R.  MacFarlamb. 

Cumberland  House,  Cumberland  District, 

Saakatchewan,  N.  W.  T.,  November '23,  1890. 


Digiti 


ized  by  Google 


ON  THE  CHARACTERS  OF  SOME  PALEOZOIC  PISHES. 

BY 

E.  D.  Cope. 
(With  Plates  xxviii— xxviii.) 

I. — On  a  new  Elasmobranch  from  the  Permian. 

Styptobasis  knightiana  Cope.     Gen.  et  sp.  i:ov.    Fig.  1. 

Char.  Gen  :  The  single  tooth  which  represents  this  genus  has  an 
elongate  compressed  crown  with  two  opposite  simple  catting  edges. 
Both  faces  are  convex,  the  one  much  more  so  than  the  other.  No  lat- 
eral processes  or  denticles.  The  most  remarkable  pecaliarity  is  in  the 
root;  it  is  very  small,  having  no  greater  width  than  the  crown,  and 
contracting  from  the  base  of  the  crown  to  a  truncate  termination  but 
a  little  distance  removed  from  the  former. 

The  crown  of  the  tooth  resembles  that  of  an  Oxyrhina,  but  the  root 
is  totally  different.    In  this  respect  it  resembles  a  Dendrodus. 

Char.  Specif.:  Gutting  edges  of  tooth  continued  to  base  of  crown. 
Surface  of  crown"  everywhere  smooth.  Truncate  extremity  of  root  a 
crescent  with  obliquely  truncate  horns  with  coarsely  rugose  surface. 
Where  the  cutting  edges  are  vertical  their  surface  is  below  the  more 
convex  side  of  the  crown.  The  root  has  a  lateral  edge  at  each  side, 
which  extends  obliquely  from  below  the  cutting  edge  to  the  lateral 
angle  of  the  truncate  base,  and  is  marked  off  from  the  base  of  the 
crown  by  a  constriction.  The  base  of  the  crown  is  openly  emarginate 
by  an  angle  of  this  constriction.  On  each  side  of  this  emargination 
the  surface  is  transversely  wrinkled.  On  the  same  side  the  root  is 
similarly  wrinkled ;  on  the  opposite  side  the  wrinkling  is  less  distinctly 
transverse. 

Measurement^, 

Hillimeters. 

.  Total  elevation  of  tooth 025 

Elevation  of  crown ^20 

Diameters  of  crown  above  base : 

Longitudinal Oil 

TransTorse 005 

Diameter  of  root : 

Longitudinal 012 

Transverse .• 006 

If  this  species  be  a  Gladodout  shark,  which  is  quite  possible,  it  agrees 
with  Lambdodus  St.  J.  and  W.  in  its  single  simple  crown,  but  that 
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genus  has  a  widely  expanded  horizontal  root,  thas  differing  generically 
from  Styptobasis. 

The  Shfptohmis  knightiana  was  found  by  Mr.  Wilbur  C.  Enight  (to 
whom  I  dedicate  the  species  with  much  pleasure}^  in  what  hedeterminefi 
as  the  Permian  formation  in  eastern  Nebraska.  It  was  a  large  shark 
of  carnivorous  habits,  and  its  presence  indicates  the  existence  of  a  marine 
fauna  whose  remains  have  not  yet  been  discovered. 


II. — On  New  Ichthyodorulites. 

HyboduB  regularia,  sp.  noy.    Fig.  2. 

Dorsal  spine  elongate,  gently  curved  to  the  apex  from  the  middle. 
Anterior  border  rounded,  posterior  rather  broadly  truncate,  the  latter 
fissured  to  two-fifths  the  length  of  the  spine  from  the  base,  and  two  and 
two-thirds  times  as  far  from  the  base  as  tiie  commencement  of  the  an- 
terior sculpture.  The  sculpture  of  the  sides  descends  to  opposite  the 
middle  of  the  posterior  fissure.  Thus  the  naked  inserted  portion  of  the 
spine  is  relatively  short,  and  the  sculptured  portion  is  long.  The  latter 
is  also  nearly  plane.  The  sculptures  consist  of  longitudinal  ribs,  which 
are  similar  on  the  front  and  sides  of  the  spine.  Their  interspaces  or 
grooves  are  as  wide  as  the  ridges  on  the  front  and  the  anterior  half  of 
the  spine,  but  they  become  narrower  on  the  posterior  half,  while  the 
ridges  are  scarcely  narrower.  The  latter  are  everywhere  regular,  and 
do  not  inosculate,  but  run  out  successively  toward  the  extremity  on  the 
posterior  side.  Eight  ridges  may  be  counted  on  the  side  at  the  middle 
of  the  length  and  thirteen  near  the  base.  Bottoms  of  the  grooves 
smooth.  There  is  a  wide  smooth  band  of  surface  on  each  side  of  the 
series  of  teeth,  which  is  separated  by  an  obtuse  angle  fh>m  the  lateral 
face.  The  teeth  are  small,  acute,  and  directed  downward.  They  form 
two  approximated  rows,  the  teeth  of  one  row  alternating  with  those  of 
the  other. 

Mea9urement9. 

HilliiMton 

Total  length  (10  millimeters  added  for  apex) ^ 

Length  of  smooth  base  in  front 48 

Length  of  posterior  fissare 129 

Diameters  at  middle  of  fissare — 

Anteroposterior   23 

Transverse 1* 

Diameter  (anteroposterior)  at  middle  of  length 23 

Between  apices  of  teeth  of  one  row ^ 

The  fine  specimen  on  which  this  species  is  based  was  obtained  hy 
Jacob  Boll  from  a  soft  Mesozoic  limestone  in  Baylor  County,  Texas, 
which  is  probably  of  Triassic  age.  The  species  approaches  most  nearly 
the  Hybodua  major  of  Agassiz,  from  the  Muschelkalk.  In  that  species 
the  teeth  are  stated  to  be  mere  tubercles,  which  is  not  the  case  in  this 
species. 
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CtenacanthuB  amblyzipliiaB,  sp.  nov.    Fig.  3. 

Spine  elongate,  but  little  carved,  moderately  compressed;  the  pos- 
terior face  with  a  fiat  median  plane  bounded  by  a  shallow  groove  on 
each  side.  The  ridges  aro  wider  than  their  interspaces,  and  they  gradu- 
ally become  smaller  posteriorly,  so  as  to  be  half  the  diameter  of  the  an- 
terior ribs.  The  anterior  border  consists  of  a  single  rib  of  twice  the 
diameter  of  the  largest  lateral  ribs.  Its  front  surface  is  smooth;  the 
sides  are  marked  with  shallow  grooves  directed  downward,  and  the 
border  is  serrate  with  subacute  tubercles,  which  point  backward.  The 
tubercles  of  the  ribs  are  closely  placed  and  vary  from  round  to  trans. 
verse  in  shape,  and  have  a  finely  grooved  surface.  The  line  of  the  pos- 
terior hooks  Is  flush  with  the  sides  of  the  spine.  They  are  small, 
decurved,  and  subacute. 

The  apex  of  the  spine  is  wanting,  so  I  can  not  give  its  length  with  cer- 
tainty. It  was  probably  about  10^  inches.  Measurements:  Length  of 
fragment,  190  millimeters ;  length  of  base  presented  (at  front),  42  milli- 
meters; diameters  at  middle,  anteroposterior,  28  millimeters;  trans- 
verse, 17  millimeters;  transverse  diameter  of  spine  140  millimeters, 
from  base  of  fore  surface  11  millimeters. 

The  Permian  formation  of  Texas;  W.  F.  Cummins. 

III.— On  the  Cranial  Steuotube  of  Maceopetalichthys. 

The  typical  specimen  of  the  Maeropetalichthys  rapheidolabis  Owen 
remains  one  of  the  best  for  the  elucidation  of  the  type  of  fishes  which 
it  represents,  although  it  is  very  imperfect.  It  has  the  advantage  of 
having  lost  most  of  the  surface  of  the  cranial  ossification,  so  that  its 
true  structure  is  the  more  easily  determined.  The  cavities  of  the 
cranium  are  occupied  by  the  Corniferons  limestone,  which  formation  is 
its  proper  horizon,  and  one  of  the  orbits  contains  a  characteristic 
brachiopodous  mollusc.  The  extremity  of  the  muzzle  is  broken  away 
obliquely,  and  the  (?)  maxillary  region  of  the  right  side  is  lost.  The 
matrix  has  been  split  from  the  inferior  surface  so  as  to  show  much  of 
the  structure  of  the  latter. 

The  orbits  are  much  in  advance  of  the  line  dividing  the  superior  head- 
shield  transversely  into  equal  halves.  There  are  no  distinct  indications 
of  the  existence  of  hyomandibular  supports  of  a  lower  jaw.  There  are 
uns3'mmetrical  transverse  sections  of  hollow  rods,  which  form  aresB  im- 
mediately behind  the  position  of  the  orbit  on  the  inferior  fractured  sur- 
face of  the  specimen.  The  fractured  surfaces  are  suboval,  and  have 
diflFerent  directions  of  their  long  axes,  owing  probably  to  different 
directions  of  pressure.  This  they  would  be  liable  to  from  the  extreme 
tenuity  of  their  walls.  It  is  probable  that  this  genus  had  a  lower 
jaw.  As  to  the  upper  jaw,  this  was  i>robably  present  also,  but  whether 
it  belongs  to  the  palatopterygoid  arch  or  to  the  maxillary  can  not  be 
Proc.  N.  M.  91 29  r^         i 
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stated.  Its  preseuce  is  iudicated  by  the  longitudinal  transversely 
concave  inferior  surface  of  the  element  called  jugal  below.  This 
articular  surface  might  have  supported  some  form  of  tooth,  but  as  do 
such  have  been  found  associated  with  the  rather  abundant  remaiuis 
of  Macropetalichthys,  it  is  more  probable  that  a  distinct  element  was 
attached  to  this  surface. 

As  is  well  known,  the  superior  surface  of  the  head-shield  is  divided 
into  symmetrical  tracts  by  well-marked  lines.  These  areas  have  beeu 
regarded  as  the  osseous  cranial  elements,  and  have  been  named  by 
Newberry  in  correspondence  with  those  of  higher  vertebrata.*  The 
lines  referred  to,  however,  are  not  sutures,  but  tubes  which  belong  to 
the  lateral  line  systeui;  and  they  traverse  the  centers  of  the  true  bony 
elements  instead  of  bounding  them.  They  join  at  the  centers  of  some 
of  the  elements,  and  in  such  cases  mark  the  points  of  origin  of  the 
osseous  radii,  whose  direction  they  follow.  The  direction  of  these 
tubes  is  as  follows  in  the  present  species,  and  approximately  in  all  the 
other  members  of  the  genus :  In  the  first  place  there  is  a  frontal  lyra, 
whose  branches  are  parallel  for  a  distance  in  front  of  the  orbits  (as  far 
as  the  specimen  is  preserved),  and  which,  begin  to  converge  at  a  point 
a  little  in  front  of  the  anterior  border  of  the  orbit.  They  join  on  the 
middle  line  about  half  an  orbit's  diameter  behind  the  line  conuectiug 
the  posterior  borders  of  the  same.  From  this  point  they  diverge  at  an 
angle  a  little  greater  than  90  degrees  to  a  point  immediately  behind 
the  superior  border  of  the  orbit,  and  nearly  two  orbits'  diameter  pos- 
terior to  the  latter.  From  this  point  two  lines  diverge,  one  toward  the 
externo-posterior.angle  of  the  skull,  the  other  downwards  and  forwards 
at  an  angle  a  little  over  90  degrees  from  the  other  branch.  The  lines 
are  all  perfectly  straight  except  those  of  the  lyra,  which  are  bent  just 
in  front  of  the  anterior  border  of  the  orbits.  That  these  lines  represent 
tubes  is  readily  seen  where  they  are  broken  across.  That  of  the  lyni 
has  a  subtriangular  section.  Below  it,  in  front  of  the  orbit,  is  a  smaller 
one  of  round  section  which  the  fracture  of  one  side  enables  me  to  tiaoe 
as  far  as  opposite  the  anterior  border  of  the  orbit. 

In  their  distribution  these  tubes  do  not  nearly  resemble  those  of 
Homosteus  as  represented  by  Traquair.  t  A  closer  resemblance  can  be 
traced  to  those  of  Coccosteus  |,  of  Dinichthys,  and  es]»ecially  to  those 
of  Titanichthys.§  The  lateral  branches  of  thcfrontal  lyra  unite  posteri- 
orly at  an  angle  in  Dinichthys  terrelliij  are  slightly  separated  by  a  trans- 
verse tube  in  Titanichthys  agassizii,  and  are  more  widely  separated*  in 
Coccosteus  decipiens.  In  all  three,  divergent  branches  extend  posteri- 
orly, as  in  Macropetalichthys.  In  the  three  forms  mentioned,  these 
posterior  branches  send,  anteriorly  and  exteriorly,  a  branch  from  a 
X)oint  close  to  the  posterior  border  of  the  skull,  on  each  side.    This  mar* 


•  The  Paleozoic  Fishes  of  North  America,  1890,  p.  43, 

\  Geological  Magazine,  1881),  p.  1,  pi.  I, 

t  Tracjuair,  loc.  cit. 

^  Newberry,  I.  c,  pis,  I  and  ni. 
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ginal  tabe  sends  a  branch  laterally  to  the  external  angle  of  the  skull  in 
all  the  genera  mentioned,  except  in  MacropetalichthySy  where  this 
point  can  not  be  demonstrated  in  my  specimen,  owing  to  the  loss  of  the 
border.  Still  more  ^^nteriorly  on  the  postorbital  bond  it  diverges  again, 
sending  a  short  branch  inward  and  one  forwards  in  Goccosteus  and  Ti- 
tanichthys.  In  Dinichthys  ierrellii  it  does  not  divide,  but  continues,  and 
joins  the  lateral  tube  of  the  lyra.  In  both  Goccosteus  and  Macropetal- 
ichthys  the  transverse  branch  extends  towards  the  middle  liue.  In 
the  former  it  unites  with  that  of  the  opposite  side,  and  forms  at  its 
middle  portion,  the  posterior  border  of  the  lyra.  In  Macropetalichthys 
on  the  other  hand,  it  joins  the  posterior  tube  at  an  angle  well  behind 
the  extremity  of  the  lyra  as  already  described.  Thus  the  last-named 
genus  resembles  Doccosteus  in  this  one  point  more  than  it  does  any 
of  the  other  Arthrodira.    (Fig.  6.) 

The  cranial  segments  discernible  are  as  follows.    They  may  be  readily 
traceil  ou  the  specimen,  since  the  sculptured  surface  and  indeed  the 
greater  part  of  the  bone-substances  have  disappeared,  aud  the  cast  of 
the  inferior  surface  is  distinctly  jireserved.    This  surface,  is  however, 
wanting  from  most  of  the  top  of  the  muzzle,  so  that  the  relations  of  the 
ethmoid  elements  can  not  be  made  out.    From  the  middle  of  the  superior 
border  of  the  orbits  forwards  extends  an  element  which  is  prefrontal  or 
frontal ;  but  which  one  the  injury  to  the  top  of  the  muzzle  does  not  per- 
mit me  to  determine.    It  extends  down  ou  each  side  of  the  muzzle  in 
front  of  the  orbit.    At  the  anterior  border  of  the  latter,  it  is  pierced 
upwards  and  forwards  by  a  deep  notch-like  groove  which  receives  a 
corresponding  wedgelike   auterosuperior  extremity   of  the  element 
which  I  call  provisionally  the  jugal  or  malar  element.    This  bone  ex- 
tends below  and  behind  the  orbit,  containiug  iu  the  latter  region  a 
center  of  radiating  ossification.    The  median  or  (f )  frontoparietal  ele- 
ment encroaches  on  the  median  element  of  the  top  of  the  muzzle  as 
far  forwards  as  opposite  the  middle  of  the  orbits  by  a  convex  anterior 
border.    Its  ossification  radiates    from   the   junction  of   the  lateral 
branches  of  the  lyra,  in  all  directions,  and,  while  its  anterior  and  lateral 
borders  are  easily  discernible,  its  posterior  ones  are  not  so  clear.     It 
probably  extends  to  a  point  half  way  between  its  anterior  border  and 
the  posterior  border  of  the  head-shield.    The  posterior  section  of  the 
prefrontal  extends  obliquely  backwards  and  is  succeeded  by  a  wide 
longitudinally  oval  element,  which  from  its  position  might  be  termed  a 
postfrontal,  although  it  includes  within  itself  the  region  of  the  postor- 
bital.   Posterior  to  it  is  a  subdiscoid  element  of  similar  size,  aud  a  little 
wider  than  long,  which  is  in  the  position  of  the  supratemporal  element 
of  the  Stegocephalous  skull.    Its  center  is  the  point  of  divergence  of 
three  tubes  already  described,  and  its  ossification  radiates  from  the 
same  point.    Exterior  to  this  element  and  the  one  in  front  of  it,  aud 
joining  the  posterior  face  of  the  malar  is  a  large  area  in  the  position 
of  the  Stegocephalous  squamosal  element.    Ossification  radiates  from 
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the  posterior  lateral  angles  of  the  head-shield,  and  there  are  two  lines 
which  penetrate  the  matrix  more  deeply  than  the  rest.^  1  can  not  make 
out  that  any  canal  radiates  from  this  point  except  the  one  which  reaches 
to  the  center  of  tlfe  snpratemporal.  This  region  corresponds  to  that 
of  the  intercalary  of  the  fishes,  but  its  boandaries  I  can  not  make  out. 
This  arrangement  of  cranial  elements  may  be  compared  with  those 
of  Coccosteu»  and  Homosteus.  It  differs  from  the  former  in  the  pres- 
ence of  a  malar  bone  bounding  the  orbit  below,  and  in  the  presence  of 
the  ^'  squamosal "  behind  it.  In  Homostens,  elements  which  occupy 
the  position  of  the  two  mentioned  are  present  (Traquair,  /.  c),  but  tbey 
are  called  by  Traquair  postorbital  and  marginal,  names  which  he  ap- 
plies to  my  possible  postorbital  and  snpratemporal.  I  think  the  ele- 
ments described  by  Traquair  are  homologous  with  the  malar  aud 
squamosal  of  Macropetalichthys,  so  that  the  ^^  postorbital "  (my  post- 
frontal)  and  *^  marginal  ^  (my  snpratemporal)  must  be  sought  for  else- 
where in  Homosteus.  Traquair's  ^^ central"  appears,  from  its  position, 
to  include  my  postfrontal,  while  the  snpratemporal  may  be  embraced 
in  the  anterior  part  of  Traquair's  "  external  occipital."  This  question 
can,  however,  only  be  settled  by  the  discovery  of  intermediate  types. 
In  any  case,  a  general  affinity  to  the  Arthrodira  is  indicated  by  the 
segmental  structure  of  the  skull,  as  well  as  by  the  character  of  the  tubes 
of  the  lateral  Hue  system. 

The  inferior  surface  of  the  skull  presents  the  following  characters. 
This  is  important,  as  I  do  not  know  of  any  description  of  this  region  in 
an  Arthrodire,  excepting  in  the  cases  of  the  Dinichthys  and  Titanich- 
thys  described  by  Newberry.    (Fig.  6.) 

In  the  first  place  the  posterior  part  of  the  head-shield,  the  ^^  median 
occipital"  region  of  Traquair,  is  produced  very  far  posteriorly,  as  in 
Homosteus.  This  region  does  not  seem  to  have  protected  the  brain, 
but  rather  the  anterior  part  of  the  vertebral  axis,  and  seems  to  have  been 
a  nuchal  plate.  In  the  specimen  I  am  now  describing,  the  posterior 
extremity  of  this  element  is  broken  away  for  a  short  distance  on  both 
sides  of  the  middle  line,  revealing  a  cast  of  its  interior.  This  is  bilo- 
bate,  by  reason  of  a  vertical  constriction  at  the  middle  line.  That 
this  is  not  a  cast  of  the  cranial  cavity  is  proven  not  only  by  its  form, 
but  by  the  fact  that  there  is  no  cast  representing  a  medulla  oblongata  or 

I  a  foramen  magnum.    The  chamber  was  absolutely  closed  posteriorly. 

I  The  lateroposterior  angle  of  this  cavity  is  exposed  by  the  loss  of  the 

external  wall.  It  Is  obtusely  angular.  Turning  now  to  the  inferior 
aspect  of  the  skull,  we  observed,  at  the  middle  line  of  the  inferior-pos- 
terior border,  a  wide,  upward  excavation,  looking  backwards  and  down- 
wards. It  rapidly  contracts  into  a  groove  with  an  angular  superior 
middle  line.  Whether  this  groove  is  part  of  a  tube  can  not  be  ascer- 
tained, owing  to  the  loss  of  the  bony  tissue  on  each  side  and  below,  hot 
it  may  be  only  the  apical  angle  of  a  roof-shaped  space,  whose  lateral 

I  slopes  are  produced  on  each  side,  sloping  well  do  wnwards  and  oat- 
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wards.  These  sloping  faces  of  the  matrix  represent  a  pair  of  osseous 
plates,  which  descended  on  each  side  from  the  sheath  of  the  myelon 
and  chorda  dorsalis,  for  the  latter  occupied  this  position  in  the  groove 
already  described.  Such  a  structure  would  indicate  the  i)resence  of  a 
number  of  fixed  vertebral  elements,  such  as  exists  in  the  chimseras,  the 
rays,  and  the  sturgeons.  The  two-thirds  of  the  inferior  face  of  the 
skull  which  lies  in  front  of  this  groove  is  covered  by  a  single  thin  plate, 
which  may  be  the  parasphenoid.  Its  posterior  border  reaches  to  the 
anterior  extremity  of  the  roof-shaped  descending  plates  already  de- 
scribed, and,  joining  them  by  a  rounded  angle,  turns  downwards  and 
outwards,  the  descending  portion  sloping  forwards  into  the  horizontal 
portion.  Where  it  joins  the  descending  plates  of  the  axis  there  are 
three  grooves  on  each  side,  which  are  separated  by  two  ribs.  At  the 
point  of  junction  of  the  parasphenoid  with  the  lateral  alse  of  the  axis, 
la  situated  what  I  suppose  to  be  the  foramen  magnum.  It  is  the  direct 
continuation  of  the  groove  already  described,  and,  being  floored  by  the 
parasphenoid,  has  a  triangular  section.  There  is  no  trace  here  of  a 
fossa  for  the  chorda  dorsalis,  nor  of  an  occipital  condyle,  nor  is  it  prob- 
able that  either  existed  at  this  point.  The  parasphenoid  is  thin,  and 
there  are  no  indications  of  teeth  to  be  observed  on  it. 

For  the  opportunity  of  studying  this  specimen  I  am  greatly  indebted 
to  Prof.  J.  W.  Spencer,  of  the  University  of  Missouri,  and  to  the  late 
president  of  that  institution.  Prof.  S.  S.  Laws,  who  lent  it  to  me  out  of 
their  museum. 

I  here  describe  the  characters  presented  by  another  specimen  of 
Macropetalichthys  which  belongs  to  the  geological  museum  of  the  State 
of  Ohio,  and  which  was  kindly  lent  me  by  the  director  of  the  survey,  Prof. 
Edward  Orton.    This  speci men  is  broken  transversely  across  the  median 
part  of  the  area  which  includes  the  median  occipital  plate,  showing 
that  the  posterior  part  of  that  area  is  a  distinct  element  separated  from 
it  by  suture.    I  call  it  therefore  the  median  nuchal  plate,  and  the  two  an- 
gular elements  on  each  side  of  the  posterior  region,  which  are  also  shown 
to  be  distinct,  I  call  the  lateral  nuchal  elements.    One  of  these  is 
wanting  in  the  specimen,  showing  that  its  junction  with  the  median 
element  is  by  a  smooth  squamosal  suture.    The  anterior  face  of  the 
nuchal  mass  has  a  vertical  groove  on  the  middle  line  which  fits  a  cor- 
responding keel  of  the  cranium  proper.    The  triangular  foramen  mag- 
tium  issues  at  the  inferior  extremity  of  this  keel ;  at  the  lateral  extremity 
of  this  occipitonuchal  suture  under  the  free  lateral  margin  of  the  skull 
is  a  fossa,  one-half  of  which  is  in  the  cranium  and  one-half  in  the  nuchal 
element.    This  looks  like  an  articular  glenoid  cavity,  possibly  for  the 
condyle  of  a  mandible.    It  is  bounded  posteriorly  by  a  transverse  crest, 
posterior  to  which  is  the  extensive  longitudinal  fossa  beneath  the  free 
border  of  the  nuchal  plate.    There  is  a  small  fossa  on  the  middle  line 
20  millimeters  in  front  of  the  occipitonuchal  suture,  in  the  parasphe- 
Jioid  bone.    The  anterior  part  of  the  skull  is  better  preserved  than  in 
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the  skull  of  the  M.  rapheidolahh  first  tlescribecL  The  liorders  of  the 
imizzlo  are  bounded  on  each  side  by  a  shallow  longitudinal  fossa,  which 
looks  outward  and  downward.  Each  is  bounded  on  the  inner  inferior 
side  by  a  longitudinal  crest  which  looks  downwards  and  extends  back- 
wards and  outwards.  The  palate  between  these  ridges  is  concave  from 
side  to  side.  The  median  portion  is  filled  with  matrix  so  that  the  sar- 
face  and  its  relations  with  the  parasphenoid  can  not  be  seen.  The 
lateral  ridges  are  continued  to  below  the  orbit.  In  front  of  the  sap- 
posed  glenoid  fossa  is  another  longitudinally  oval  fossa  below  the  edge 
of  the  skull.  The  chordal  groove  and  the  laminar  plates  descending  on 
each  side  of  it  are  as  in  the  specimen  first  described. 

The  lateral  nuchal  element  is  separated  from  the  median,  so  as  to 
show  that  the  latter  has  an  approximately  semicircular  ontline  when 
seen  from  above.  Viewed  from  behind,  the  nuchal  element  displays  an 
obtuse  median  vertical  keel  with  a  shallow  fossa  on  each  side,  bounded 
by  an  angle  on  each  side  at  the  superior  margin,  but  fading  out  below. 
The  vertical  diameter  is  considerably  greater  relatively  than  in  the 
M.  rapheidolahis.  I  suspect  that  the  specimen  belongs  to  the  M,  suUi- 
vantii  Newb. 

Returning  to  the  M,  rapheidolahis  I  observe  that  the  anterior  borders 
of  the  descending  axial  ala3  are  about  opposite  to  the  lateral  center 
of  radiation  of  the  lateral  line  tubes,  or  the  center  of  the  so-(5alled 
supratemporal  bone.  Below  the  anterior  border  of  the  orbit,  on  each 
side  of  the  middle  line,  about  7  centimetres  apart,  is  a  pair  of  medium- 
sized  round  foramina.  Exterior  to  these,  a  little  anteriorly,  at  doable 
the  space  between  the  two  median  foramina,  is  another  pair  of  fora- 
mina of  oval  section,  which  look  outward,  forward,  and  downward. 
The  bony  wall  of  the  neural  canal,  already  described,  is  quite  thick. 

There  is  no  trace  of  pineal  foramen  such  as  is  described  b^^  Newberry 
in  Dinichthyidie.  The  sclerotica  was  protected,  but  whether  by  a  thin 
exteuwsion  of  the  prefrontal  and  postfrontal  bones  or  by  a  special  ossifica- 
tion is  not  determinable.  The  impression  only  remains.  A  conaiderable 
fossa  is  inclosed  between  the  descending  axial  plates  and  the  lateral 
borders  of  the  posterior  part  of  the  head-shield,  which  opens  down- 
ward and  outward.  The  sculpture  of  the  surface  of  the  skull  is  pre- 
served in  one  or  two  places.  It  consists  of  round,  flattened,  rugose 
tubercles  of  a  diameter  of  about  2  millimeters  placed  close  together. 

AffinitieH  of  Macropetalichthys  and  of  the  Arthrodira, — It  has  been 
Khown  by  Agassiz  that  Coccostens  has  a  mandibular  arch,  and  byNen- 
berry  that  this  region  is  present  in  the  Dinichthyidas.  Traquair  has 
also  shown  that  in  the  former  genus  it  is  connected  with  the  craniam 
by  a  suspensorium.  Free  elements  beneath  the  anterior  part  of  the 
head-shield  have  been  demonstrated  to  exist  in  Hbmostens  by  TiiMjHaiA 
which  probably  include  a  mandibular  arch.  The  general  resemblance 
of  Macropetalichthys  to  the  Arthrodira  renders  it  almost  certain  to^ 
it  possesses  a  lower  jaw,  and  that  it  is  a  member  of  that  order.    I  have 
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included  this  order  in  the  Crossopterygia  with  doubt  *  on  the  supposition 
that  they  possess  a  maxillary  arch  and  snspensoriuin.  The  former  is 
liowever  not  described  so  as  to  distinguish  it  from  a  palatopterygoid 
arch  by  authors,  and  no  evidence  of  the  existence  of  such  an  arch  can 
lie  derived  from  American  forms.  Advance  sheets  of  volume  ii  of 
the  Catalogue  of  Fossil-  Fishes  in  the  British  Museum,  by  A.  Smith 
Woodward,  show  that  this  able  authority  places  the  Placodermata  in 
the  Dipnoi,  thus  indicating  that  they  possess  neither  maxillary  arch 
nor  snspensorium. 

There  is  much  in  the  structure  of  the  skull  of  Macropetalichthys  to 
confirm  this  opinion.  The  nuchal  portion  of  the  structure  with  its  lat- 
eral nuchal  elements  is  represented  by  the  cartilaginous  mass  which 
extends  posterior  to  the  median  occipital  bone  in  Ceratodus,  in  which 
this  region  has  very  much  the  form  of  the  nuchal  shield  in  Macropetal- 
ichthys, although  it  is  relatively  shorter.  The  chordal  groove  with  its 
descending  laminae  resembles  much  the  produced  occipital  bone  of 
Lepidosirem.  The  parasphenoid  in  both  Lepidosirem  and  Ceratodus  are 
produced  posteriorly  abnormally,  and  it  is  only  necessary  to  imagine 
this  part  to  be  reduced  to  its  normal  length  to  have  the  conditions  found 
in  Macropetalichthys.  The  broad  parasphenoid  and  vomer  remind  one 
of  that  of  Ctenodus.  As  I  have  shown  that  Macropetalichthys  is  allied 
to  Dinichthys,  we  can  add  in  favor  of  the  supposition  of  affinity  to  the 
Dipnoi  the  peculiar  dentition  of  that  genus.  The  ectetramerous  t  struc- 
ture of  the  dorsal  fin  shown  by  Yon  Koeneu  and  Traquair  to  exist  in 
Coccosteus,  and  shown  to  be  probably  present  in  Dinichthys  by  New- 
luTry,  are  in  favor  of  the  Dipnoan  theory.  Elements  supposed  to  be 
Uie  axial  elements  of  pectoral  fins  are  described  by  Dr.  Newberry. 
Tbese  are  simple  and  without  lateral  articulations,  and  are  thus  of  the 
.  iinibasal  type  which  is  general  in  Dipnoi  as  well  as  in  some  Crossop- 
terygia and  all  Ehipidopterygia.  They  somewhat  resemble  those  which 
I  shall  describe  in  this  paper  as  characteristic  of  Megalichthys.  It  is  on 
account  of  this  part  of  the  structure  that  the  Arthrodira  can  not  be 
arranged  near  to  the  sturgeons,  where  Macropetalichthys  has  been 
placed  by  Newberry  and  others,  to  say  nothing  of  the  cranial  structure, 
which  has  no  resemblance  to  that  of  those  fishes. 

I  first  referred  Macropetalichthys  to  the  Placodermata  (Arthrodira) 
in  a  review  of  Professor  Newberry's  work  on  the  Paleozoic  Fishes  of 
North  America  in  the  American  Naturalist  for  September,  1890;  and 
this  view  has  been  adopted  by  Mr.  A.  Smith  Woodward  as  above 
mentioned. 

Species  of  Macropetalichthys. — It  is  evident  that  the  two  crania  which 
I  have  described  in  the  preceding  pages  belong  to  two  different  species. 
The  larger  is  the  M.  rapheidolabis  of  Owen,  and  the  smaller  the  M, 
snllivantii  Newberry.    In  the  latter  the  nuchal  element  and  its  included 


*  Synopsis  of  the  Families  of  the  Vertebrata,  American  Naturalist,  October,  1889. 
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elianiber  have  ii  greater  depth  in  proportion  to  the  width  and  length  of 
the  skull  than  in  the  former.    They  may  be  characterized  as  follows: 

PovSterior  nuchal  depth  |th  width  and  ^th  length  of  skull  above; 
il/.  rapheidolabis ;  fig.  4. 

Posterior  nuchal  depth  entering  width  behind  2.J  times  and  length 
4 J  times;  M.  sullirantii ;  fig.  5. 

The  skull  of  the  M,  sullivaHtii  is  rather  narrower  than  that  of  the 
M.  rapheidolabis. 

The  half  width  at  the  foromam  magnum  enters  the  length  to  the 
anterior  border  of  the  lateral  marginal  fossa  3J  times,  while  it  enters  but 
3  times  in  the  M.  rapheidolabis. 

IV — On  the  PECTORAL  LIMB  OF  THE  GENUS  HOLONEMA  NEWBERRY. 

Described  from  fragmentary  or  single  plates  by  Claypole  and  Neir- 
berry,  the  HoUme^na  rugosa  Claypole  remained  a  vertebrate  of  uncertain 
affinities.  At  the  meeting  of  the  American  Association  for  the  Advance- 
ment of  Science  held  nt  Indianapolis,  August,  1890,  Prof.  H.  S.  Williams 
exhibited  photographs  of  the  posterior  part  of  the  carapace  of  a  ne^lj 
discovered  specimen,  which  includes  the  greater  part  of  the  two  median 
dorsal  plates  and  the  posterior  laterals.  The  rounded  postcTior  oat- 
line  of  the  carapace  is  similar  to  that  seen  in  Bothriolepis,  and  neither 
this  nor  any  of  the  specimens  described  up  to  that  time  demonstrate 
the  distinctness  of  this  form  from  that  genus. 

In  the  collection  of  Mr.  E.  D.  Lacoe,  of  Pittston,  Pennsylvania, 
which  that  gentleman  kindly  placed  at  my  disposal,  there  are  speci- 
mens of  this  genus  from  Mansfield,  Tioga  County,  Pennsylvania,  TJie 
largest  of  these  is  a  lateral  plate  of  the  plastron,  partly  represented  by 
a  very  distinct  mold  of  the  matrix.  It  measures  190  millimetres  in 
length  and  105  millimetres  in  width.  Besides  this,  there  is  a  nearly 
complete  pectoral  spine,  which  is  of  much  interest,  as  this  part  of  the 
skeleton  has  not  been  previously  known.    (Fig,  7.) 

Tbis  spine  belongs  to  a  smaller  individual  than  any  of  those  of  the 
Holoiiema  rugosa  yet  described,  but  until  the  range  of  dimensions  of 
that  species  is  known  it  will  not  be  safe  to  regard  it  as  representing 
another  species.    The  range  of  size  of  the  Bothriolepis  caiuidensis  is  very 
considerable.      The  spine  diflFers  from  that  of  both  Bothriolepis  and 
Pterichthys  in  being  without  complete  segmentation.    It  is  continuous 
throughout  to  the  apex.    This,  then,  will  constitute  the  generic  distinc- 
tion so  far  known  between  Holonema  and  Bothoiolepis.    The  tissue  of 
the  spine  is  disposed  in  tesserte,  as  in  the  other  genera  allied.    Asing/o 
series  of  three  elongate  narrow  hexagons  extends  down  the  center  of 
the  external  face,  and  the  lower  space  is  divided  by  sutures,  which 
extend  from  the  lateral  angles  of  the  hexagons  to  the  border  of  the  spine. 
The  apex  of  the  spine  from  the  last  hexagon,  and  for  a  length  nearly 
equal  to  it,  is  not  tessellated. 


Digiti 


ized  by  Google 


"^^wl!^]  PROCEEDINGS   OP   THE   NATIONAL   MUSEUM.  457 

The  spine  is  nearly  8traig:1it  and  tapers  symmetrically  to  an  acute 
npcx.  The  head  is  rounded  and  looks  slightly  inv^anls,  and  its  surfsice 
is  slig^htly  produced  inwards  and  backwards  in  a  low  free  angle.  The 
inner  edge  of  the  spine  is  armed  with  a  row  of  tooth-like  processes 
about  twenty-two  in  number,  which  are  directed  backwards.  There 
are  no  teeth  on  the  external  edge  of  the  spine.  The  surface  is  thrown 
into  rather  coarse  obtuse  somewhat  irregular  longitudinal  ridges,  which 
inosculate  more  or  less,  and  resemble  in  general  that  of  the  plate  of 
the  shell  of  the  Holoneina  rugosa.  Eight  or  nine  ridges  may  be  counted 
at  the  middle  of  the  length  of  the  spiue.  Length  of  spine  54  milli- 
metres, width  at  base  11  millimetres,  at  middle  7  millimetres. 

From  Mansfield,  Pennsylvania,  collected  by  A.  G.  Sherwood  for  U- 
D.  Lacoe. 

V. — ^On  the  paired  fins  of  Megalichthys  nitidus  Cope.* 

This  species  was  referred  by  me  to  a  genus  distinct  from  Megalichthys 
on  account  of  the  annular  ossification  of  the  vertebrse,  those  of  the  latter 
genus  having  been  described  by  an  English  authority  as  amphiccelous. 
Dr.Traquair  has,  however,  shown  that  the  vertebrseot'  the  Megalichthys 
hibbertii  are  annular,  and  8i>ecimeii8  kindly  sent  me  by  Mr.  John  Ward, 
of  Longton,  Staffordshire,  and  identified  as  belonging  to  that  genus, 
quite  resemble  those  of  the  M.  nitidus.  1  therefore  provisionally,  at 
least,  withdraw  the  generic  name  which  1  conferred  on  the  latter.  It 
is  not  uncommon  in  the  Permian  bed  of  Texas.    (Fig.  8.) 

I  have  described  the  basis  of  the  posterior  part  of  the  skull  in  this 
species  and  in  the  smaller  M.  ciceronius  Cope,t  and  I  can  now  give  an 
account  of  the  characters  of  the  limbs.  I  am  enabled  to  do  this  by  mak- 
ing longitudinal  sections  of  both  anterior  and  posterior  limbs  of  both 
sides  of  the  fine  specimen  of  the  M.  nitidus^  which  served  as  the  type  of 
my  original  description.    (Fig.  9.) 

The  paired  fins  or  limbs  are  of  the  "obtusely  lobate''  type  according 
to  Woodward,  but  approach  those  of  the  Arthrodira  very  distinctly. 
The  general  form  is  short  for  a  fin  of  the  unibasal  type,  as  it  is  fusiform, 
terminating  in  a  rather  rapid  acumination.  The  superior,  exterior,  and 
inferior  faces  are  covered  with  small  scales  covered  with  ganoine,  and  the 
rays  are  confined  to  the  internal  edge.  The  axis  of  the  pectoral  fin  con- 
sists  of  a  single  robust  element,  probably  cartilaginous,  but  invested  with 
a  thin  layer  of  dense  bone.  The  interior  structure  is  cellular,  the  cells  of 
irregular  ama3biform  outlines,  and  surrounded  by  a  distinct  layer  col- 
ored like  the  matrix,  and  not  like  the  osseous  tissue.  This  element  ex- 
tends to  the  extremity  of  one  of  the  fins  which  has  unfortunately  lost 
its  apex.  On  the  other  it  disappears  at  three-fifths  the  distance  from 
the  base,  owing  probably  to  the  obliquity  of  the  section.    On  the  in- 


*Ecio9teorhachi8  nitidus  Cope.     Proceed.  Amer.  Philos.  Soc,  1880,  p.  56. 
t  Ix)c.  cit.,  1883,  p.  628. 
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toTiial  border  of  the  fin  on  botli  sides  short  and  undivided  parallel  rays 
divergfc  towards  tli(5  body. 

It  is  evident  that  this  fin  does  not  resemble  that  of  Ceratodas,  nor 
that  of  any  of  the  unibasal  fins  of  the  distichous  type.  The  axial  ele- 
ment is  not  segmented,  nnless  it  be  near  to  the  extremity,  nor  is  it 
branched.  It  supports  simple  rays  alone,  and  these  at  the  internal  edge 
only. 

The  section  of  the  ventral  fin  shows,  like  the  pectoral  fin,  rays  on  the 
internal  border,  and  also  at  the  extremity.  There  are  none  on  the  ex- 
ternal border,  where  the  axial  bones  are  close  to  the  integument  The 
base  of  the  pubis  is  exposed.  The  extremity  is  concavo-trnncatc,  is 
coarsely  cellular  within,  and  is  bounded  by  a  thin  external  bony  layer. 
Like  the  pectoral  fin,  the  greater  part  of  the  ventral  axis  is  occapie<l 
by  a  single  element,  which  is  rod-like,  slightly  constricted  medially,  and 
truncate  at  the  extremities.  The  proximal  extremity  equals  less  than 
half  of  that  of  the  pubis,  but  it  constitutes  the  axis  of  the  limb,  as  may 
be  readily  seen  by  reference  to  the  external  forrn  of  one  of  them.  This 
fin  is  bent  at  this  articulation,  and  is  bent  again  at  the  extremity  of  tbe 
axial  rod,  beyond  which  the  apex  tapers  rather  rapidly.  The  section 
shows  no  second  axial  segment  in  the  distal  part  of  the  main  axis,  hut 
two  pairs  of  nodules  and  distad  of  these  two  transverse  rows  of  segments 
of  three  radii,  more  distal  segments  being  lost.  Those  of  the  proximal 
row  are  longer  than  those  of  the  distal  one,  and  the  external  are  the 
most  robust.  The  structure  resembles  that  of  a  Batrachian  tarsns 
or  carpus  rather  curiously ;  but  this  may  be  due  to  the  position  of  frac- 
tures of  the  radii  distad  to  the  axial  rod.  Another  cartilaginous,  hony- 
sheathed  segment  appears  in  this  fin,  which  is  half  the  dimensions  of 
the  principal  one  and  projects  a  little  beyond  it  on  its  inner  side,  lyin^ 
parallel  to  and  close  to  it.  It  is  followed,  after  an  interspace,  by  seven 
radii  which  lie  closely  parallel,  and  soon  terminate,  probably  owing  to 
injury.  Each  is  divided  into  two  or  three  segments,  but  whether  nor- 
mally or  abnormally  can  not  be  stated.  There  is  no  segment  connect- 
ing this  one  with  the  pubis,  but  there  is  a  rounded  extremity  of  possibly 
a  short  stout  segment  opposite  the  extremity  of  the  latter,  within  the 
proximal  extremity  of  the  principal  axial  segment.  Whether  this  fin 
is  unibasal  or  pluribasal  remains  therefore  uncertain;  but  if  there  be 
more  than  one  elemental  axis,  there  are  not  more  than  two. 

It  remains  therefore  demonstrated  that  the  fin  structure  in  Megalicb- 
thys  is  very  simple,  and  does  not  in  the  least  resemble  that  of  Polyp- 
terus  on  the  one  hand  nor  that  of  Oeratodus  on  the  other.  It  seems  to 
be  intermediate  in  character  between  that  of  the  latter  genus  and  that 
of  Pterichthys,  or  perhaps  that  of  the  imperfectly  known  Arthrodira 
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VI. — ^On  the  Non-Actinopteryoian  Teleostomi. 

Material  is  not  at  present  accessible  in  the  United  States  from  which 
to  learn  the  structure  of  the  median  fins  in  the  HoloptychiidoB  and 
OsteolepididsB.  In  drawing  up  my  synopsis  of  the  Families  of  the 
Vertebrata,  in  1880*,  I  assumed  that  these  fins  had  the  primitive 
structure,  such  as  is  found  in  the  oldest  members  of  the  Teleostomi 
(TarassiidaB),  Dipnoi,  and  other  subclasses,  viz,  that  the  axonosts  aro 
equal  in  number  to,  and  continuous  with,  the  neural  spines  of  the  Ver- 
tebrata.  This  definition  threw  the  families  in  question  into  the  Cross- 
opterygia  as  distinguished  from  the  Ehipidopterygia.  In  the  latter  the 
axonosts  are  much  reduced  in  number,  so  that  one  or  two  fused  into  a 
single  piece  supports  each  dorsal  and  anal  fin. 

Professor  Traquair  has,  however,  stated  that  the  dorsal  fins  of  the 
OsteolepidaB  are  of  the  Khipidopterygian  type,  and  Mr.  A.  Smith 
Woodward,  in  vol.  iiof  the  Catalogue  of  Fossil  Fishes  in  the  British 
Masenni^t  confirms  this  statement,  and  shows  that  the  Holoptychiidie 
agree  with  them  in  this  respect.  He  does  not  adopt  the  super- 
order  Rhipidopterygia,  but  combines  it  with  the  Crossopterygia,  and 
he  places  the  families  mentioned,  together  with  the  Ehizodontidic, 
which  is  my  Tristichopteridte,  in  the  order  to  which  I  referred  the  lat- 
ter, the  Rhipidistia.  As  regards  this  original  reference,  it  is  clearly 
necessary  on  the  evidence  brought  forward  by  Traquair  and  by  Wood- 
ward. I  do  not  see,  however,  that  the  Rhipidopterygia  can  be  properly 
combined  with  the  Crossopterygia,  since  the  structure  of  the  median 
fins  is  radically  different,  and  one  which  offers  as  good  ground  for 
Buperordinal  distinction  as  do  the  paired  fins  ofi'er  ground  for  the  sep- 
aration of  theActinopterygia.  The  TarassiidsB  and  the  Polypteridte 
I>ossess  the  characters  of  the  median  fins  which  I  viewed  as  character- 
istic of  the  Crossopterygia,  while  the  paired  fins,  so  far  as  can  be  dis- 
covered from  the  descriptions  of  the  former,t  indicate  two  distinct  orders 
within  it. 

With  this  new  information  in  our  possession,  it  appears  to  me  that 
the  relations  of  these  fishes  are  best  expressed  in  the  following  way  : 

There  are  four  superorders  of  the  Teleostomi,  or  true  fishes,  which 
differ  in  the  structure  of  the  fins  : 

I.  Median  fins  each  with  a  single  bone'  representing  axonosts. 

Paired  tins  nnibasal Rhipidopterygia 

II.  Median  fins  with  numerons  axonosts. 

Paired  fins  with  baseosts ;  pectorals  with  axonosts,  which  are  distinct  from 

baseosts Crossopto'ygia 

Paired  fins  with  baseosts;   pectoral  fins  with  axonosts  and  baseosts  con- 
founded; pluribasal Podopterygia 

Pectoral  fins  only  with  baseosts,  these  confonnded  with  axonosts  and  pluri- 
basal . — Actinopterygia 

*  American  Naturalist,  p.  S^\,  t  Sraith  Woodward,  L  c.  ii.,  p.  317, 

\  L.  c,  18J)1,  p.  321. 
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RHIPIDOPTBBYGIA. 

The  orderc  of  Rliipidopterygia  are  the  following.  They  all  have 
actinotiichia  in  place  of  fin-rays : 

I.  PaiitMl  fins  with  the  basilars  arranged  on  each  side  of  the  median  axis,  or  azcbip- 
terygial. 

Median  fins  with  basilars TsxMc 

II.  Paired  fins  with  the  basilars  arranged  fan-shaped  at  the  end  of  the  short  axii. 

Median  fins  with  basilars .- Rkipidi^k 

Median  fins  without,  eandal  fin  with,  basilars Jetiwuik 

The  Taxistia  inelndes  but  one  family,  the  Holoptycbiidae,  which  is  of 
Devonic  and  Carbonic  age.  The  Rhipidistia  includes  the  Tristicbop* 
teridie  from  the  Devonic  and  Carbonic ;  the  Osteolepidie  from  the  same, 
and  possibly  the  Onychodontidse,  which  are  Devonic 

The  Actinistia  includes  the  single  family  of  the  Ccelacauthidsp,  whid 
api)oar8  in  the  Lower  Carbonic  and  ranges  to  the  npi)er  Cretacic  in  hoU 
Europe  and  America. 

In  all  of  the  Khipidopterygia  the  tail  is  either  heterocercal  or  dipby- 
cereal  and  the  chordadorsalis  persists.  The  scales  Lave  a  layer  of 
gauoine,  which  extends  also  on  the  head.  The  latter  has  a  well-defined 
persistent  transverse  suture  separating  the  parietal  from  the  frootat 
elements. 

The  Crossopterygia  includes  two  orders,  as  follows: 

Baspoats  and  axonosts  well  developed ;  actinotrichia ;  no  fin   rays ;  pectorals  mi- 

baaal   HtfKttk 

Baseosts  nidi  mental ;  fin  rays;  pectorals  tribasal CU 


But  one  family  is  included  in  the  Haplistia,  the  Tarasiidse,  from  the 
Lower  Carbonic  of  Scotland.  The  Cladistia  are  represented  by  a  family 
which  is  not  known  in  the  fossil  state,  the  Polypteridje  of  the  rivers  of 
Africa.    The  vertebrjc  in  this  genus  are  ossified  and  biconcave. 

The  Podopterygia  has  also  two  orders.    They  are  thus  defined : 

Branchiostegal  rays  present Lffmfkn 

No  branch iostej^al  rays Ck^mdnttii 

In  these  orders  the  notochord  is  i)ersistent,  and  there  are  either  actioo- 
tricliia  or  tinrays  which  are  more  numerous  than  the  baseosts.  Tail 
heterocercal  or  diphycercal. 

VII.— On  new  Species  op  Platysomid^. 

Platysomus  palmaria  sp.  nov. 

This  species  is  represented  by  about  a  hundred  fragments  of 
bodies  of  various  sizes,  some  of  which  include  the  scapular  arcli,  hut 
none  the  fins.  All  the  fragments  are  covered  with  scales,  and  in  a 
number  of  them  the  median  line  of  the  belly  is  preserved.  In  the  soup- 
ular  arch  the  character  of  the  allied  forms  is  observed  in  the  preaeDoe 
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of  a  closely  fitting  interclavicular  bone  which  boands  the  recarved 
inferior  extremity  of  the  clavicle  on  each  side.  The  anterior  face 
of  the  clavicle  is  expanded  inwards  below,  so  as  to  be  wider  than  the 
external  face,  and  its  inner  edge  is  in  contact  with  the  corresponding 
edge  of  the  opposite  clavicle,  so  as  to  inclose  a  short  tube  with  the  in- 
terclavicles.  The  scales  of  the  inferior  row  ditter  from  the  others  in 
having  only  half  the  diameters  of  the  others^  so  that  two  scales  are 
articulated  to  the  inferior  edge  of  each  scale  of  the  next  to  the  bottom 
row.  Each  of  these  narrow  vertical  scales  of  the  inferior  row  semis  up 
an  acute  process  which  fits  a  corresponding  pit  in  the  scale  of  the  row 
above  it.  This  character  resembles  what  is  seen  in  the  genus  Benedenia 
Traquair  in  a  general  way.  There  are  two  such  rows  of  scales  iu  the 
type  of  that  genus,  B.  deneetisis  Traqu.,  and  I  can  not  make  out  from 
Traquair's  figure  and  description  whether  they  are  longitudinally 
fissnred  or  not.  The  figure  represents  vertical  grooves,  which  may  be 
sutures.  The  decision  of  this  point  must  depend  on  further  exam- 
ination. I  place  this  species  provisionally  in  the  genus  Platysomus, 
but  I  do  not  find  this  character  to  be  described  in  other  species  of  the 
genus,  a€2Cording  to  the  descriptions  of  authors. 

The  scale-series  tend  slightly  backward  from  the  vertical  below,  with- 
out distinct  curvature.  The  scales  on  the  sides  in  front  are  about  five 
times  as  deep  as  long,  and  they  graduate  in  size  to  the  lowest  undi- 
vided row,  where  they  are  about  twice  as  deep  as  long.  The  small 
scales  of  the  inferior  row  are  twice  as  deep  as  long,  and  their  depth  is 
about  half  that  of  the  scales  of  next  series  above  them.  The  sculpture 
of  the  scales  consists  of  narrow  vertical  ridges,  which  are  curved 
slightly  backwards  below.  About  ten  may  be  counted  crossing  a  trans- 
verse line  on  each  scale.  Each  of  the  narrow  scales  of  the  inferior  row 
possesses  a  median  angular  keel  which  extends  from  the  anterior  edge 
downwards  and  backwards,  but  which  does  not  reach  the  posterior 
edge  of  the  scale.  The  external  face  of  the  clavicle  is  vertically  striate 
like  the  scales,  and  horizontally  striate  on  the  recurved  portion.  The 
interclavicle  has  more  distant  longitudinal  ridges,  and  one  ridge  on 
each  side  of  the  low  median  keel  is  broken  up  into  enamel  tubercles. 

The  body  is  acute  below.    This  is  always  the  case,  whether  the  frag- 
ments are  compressed  or  not. 

Measurements. 

Mm. 
DiaoieteiB  of  anterior  median  scale : 

Anteroposterior 2 

Vertical 10 

Diameters  of  lowest  normal  scale : 

Anteroposterior 3 

Vertical 4 

Depthof  scale  of  inferior  border  (specimen  No.  2) 2.5 

Length  of  iuterclavicle  (specimen  No.  3) 10 

Width  ofinterdavicleiu  front  (No.  3) 8 

Diameter  of  interclavicular  tube,  transverse  (No.  3) 7 
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From  the  Permian  bed  of  the  southern  Indian  Territory.  Collected 
by  W.  T.  Cummins. 

I  have  been  principally  guided  in  the  determination  of  this  form  by 
the  monograph  of  the  Platysomidae  published  by  Dr.  Traquair,  iu  the 
Transactions  of  the  Boyal  Society  of  Edinburgii,  vol.  29,  p.  343.  Dr. 
Traquair  there  demonstrates  clearly  that  the  Platysomid<'B  beloug  to 
the  Lysopteri  near  to  the  Palaeoniscidse,  and  that  they  are  not  allied 
to  the  Bapediidte. 

Platysomus  lacovianus  sp.  nov. 

Badial  formula:  D.  28,  0.  30,  A.  25.  Body  deep,  superior  aad in- 
ferior outlines  very  convex,  superior  convexity  posterior  to  the  inferior. 
Scales  in  nearly  vertical  series  of  few  in  a  series,  each  scale  with  aboot 
nine  closely  placed  parallel  ridges.  These  are  parallel  to  the  sides  of 
the  scales  in  the  lower  and  middle  parts  of  the  body,  but  on  the  saperior 
regions  they  are  directed  forwards  as  well  as  downwards,  being  oblique 
to  the  long  axis  of  the  scale.  The  ventral  border  is  furnished  with  a 
single  series  of  scales  with  a  free  acute  extremity,  forming  a  serrate 
line.  No  such  series  is  noticed  on  the  dorsal  outline.  The  head  Is 
badly  preserved ;  the  pterotic  and  post-frontal  regions  have  a  striate 
sculpture  like  that  of  the  scales. 

MeMurements, 

Urn. 

Length  of  speoimen 37 

Greatest  depth  of  specimea 22 

Length  of  base  of  dorsal  fiu 7 

This  species  is  probably  allied  to  the  Platysomus  circularis  M.  &  W.* 
In  it  the  radial  formula  is  given  at  D.  40,  C.  30,  A.  30.  The  scales  are 
also  said  to  be  smooth.  This  may  be  an  appearance  only,  due  t-o  the 
loss  of  the  gauoine  layer ;  but  if  correctly  stated  the  scales  arc  very 
difiereut  from  those  of  the  P.  lacovianus. 

The  typical  and  only  specimen  of  the  P.  lacoviantis  is  preserved  in  the 
cabinet  of  Mr.  K.  D.  Lacoe,  of  Pittston,  Pennsylvania,  to  whom  I  am 
indebted  for  the  opportunity  of  examining  it.  It  is  in  a  concretion  from 
the  Goal  Measures  of  Mazon  Creek,  Illinois. 

*  Keport  of  the  Geological  Snrvey  of  Illinois,  p.  347,  PI.  iv.  Fig.  2. 


Digiti 


ized  by  Google 


^^iSwI*]  FKOCEEDINGJS   OF   THE   NATIONAL   MUSEUM.  463 


EXPLANATION  OF  PLATES. 
Plate  xxviii. 

Fig.  1.  Stgptobtuia  knightiana  Cope,  tooth  natural  Hixe ;  fig.  4  base  view. 

Kig.  2.  Iltfbodtts  regularia  Copo,  /S  uat.  size,  loft  side ;  a  sectiou  uf  middle  of  pos' 
terior  groove ;  &  in  at  middle  of  closed  portion. 

Fig..*).  CtcHacaHihus  amblyxiphiaa  Cope,  about  ^  nat.  size;  riglit  bide,  both  ex< 
tremitics  lost ;  a  front  view ;  b  section  at  opeii  groove ;  c  section  at  broken  apex,  | 

nat.  size. 

Plate  xxix. 

Fig.  4.  Macrop€talichthif8  rapheidolabia'S,  O.  &  K.  type;  skull  one-third  nat.  size;  1 
from  above;  2  from  below;  3  posterior  view.  Lettering;  Feo  preorbital;  Plo  post- 
orbital;  0  central;  97  squamosal;  iS»/>  suprateraporal;  ^0  exoccipital ;  Afo  median  oc- 
cipital; Mx  f  maxillary  or  malar ;  Pwi  parasphenoid  ;  no  chordal  canal. 

Plate  xxx. 

Fig.  5.  MacropetaHvhtkya  sullicaniii  Newb.,  cranium,  }  nat.  size;  1  from  below;  *4 
froai  behind  ;  front  of  cranium  proper  from  behind  at  suture  Avith  unchal  shield. 
Fig.  7.  Holanema  sp.  x>ectoral  spine,  nat.  size. 

Plate  xxxi. 

Fig.  6.  Diagrams  of  superior  sides  of  head  shields  of  Dinichthyidao.  1  Dinichihya 
Urellii  Newb.,  iV  uatural  size,  2  Ittanichthys  agaasizii  Newb.,  -^^  uat.  size  ;  both  from 
Newberry. 

Fig.  11.  Platysomus  lacovianua  Cope,  |  nat.  size  ;  a  vertical  band  of  scales  showing 
sculpture. 

Plate  xxxii. 

Fig.  8.  Megalichlhya  nitidua  Cope,  type ;  about  ^  nat.  size.  Fig.  1  head  and  part 
of  body  from  below  ;  2  head  from  above ;  3  head  from  side  ;  4  head  from  front. 

Fig.  9.  Megalichihya  nitidue  Cope,  sections  of  fins ;  1  of  left  fore  lin ;  2  of  right 
hind  fin,  both  from  below ;  nat.  size. 

Plate  xxxiii. 

Fig.  10.  Flaiyaomua  palmaris  Cope,  i)arts  of  3  individuals,  nat.  size ;  2a-&  inferior 
parts  of  plate  band,  from  2,  enlarged  ;  3a-&  front  and  inferior  views  of  scapular  arch 
from  3,  cl clavicle;  Id  Inter-clavicle. 
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Fio.    6.  (1)  Dinichthys:  (2)  Titan ichthys. 
Fio.  11.  Platysomus  Idcovuiniut  C'<>ih*. 
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DESCRIPTION      OP  A    NEW  SPECIES    OF    WHIPPOORWILL    FROM 

COSTA  RICA. 

--  BY 

R.    RiDGWAY, 

Curator  of  the  Department  of  Birds, 

AntroBtomuB  nifomaculatus,  sp.  no  v. 

Sp.  Chab  :  Primaries  black,  uniform  on  inner  webs,  spotted  with  rusty 
on  cater  webs ;  tail  black,  banded  with  light  rusty,  the  three  outi*r 
feathers  (in  male)  broadly  tipped  across  both  webs  with  white.  Phim- 
age  iu  general  black,  spotted  with  light  rusty,  the  spots  usually  of 
transverse  form,  and  on  the  posterior^under  parts  broader  and  paler; 
on  the  belly  a  few  larger  spots  of  bnffy  whitish.  No  white  on  throat. 
Xiength  (skin),  about  8.75;  wing,  6;  tail,  4.60. 
Habitat  :  Costa  Eica  ( Volcan  de  Irazii). 

AAuli  male  (No.  120102,*  U.  S.  National  Museum,  Volcan  de  Irazfi, 
Costa  Eica,  April  11, 1891,  Anastasio  Alfaro) :  General  color  black,  but 
this  much  variegated  by  numerous  rather  small  spots,  mostly  traus- 
verse,  of  light  rusty  or  cinnamon-rufous ;  the  top  of  the  head,  however, 
^ith  several  broad  irregularly  serrated  stripes  of  uniform  black  ;  four 
middle  tail-feathers  with  about  ten  broad  /^-shaped  bars  of  cinnamon- 
rafons,  averaging  narrower  than  the  black  interspaces,  and  thcmselvcK 
more  or  less  broken  by  irregular  small  blgtches  of  black ;  three  outer- 
most tail-feathers  on  each  side,  with  the  cinnamon-rufous  bars  much  nar- 
rower, less  broken,  directly  transverse,  and  becoming  obsolete  towards 
the  ends  of  the  feathers,  which  for  the  space  of  0.G5  (on  the  outermost) 
to  0.90  (on  the  third)  are  silky  white  entirely  across  both  webs,  i Delud- 
ing the  shaft;  the  terminal  margin  of  the  white  patch,  however,  tinged 
with  ochraceous.  Inner  webs  of  all  the  remiges  (except  innermost 
secondaries)  entirely  black ;  outer  webs  marked  with  small  spots  of 
cionamon-rufous,  on  secondaries  along  the  margin  only.  Anterior  half 
of  lower  parts  black,  each  feather  marked  with  a  terminal  pair  of  small 
spots  of  pale  cinnamon-brown  or  russet;  these,  across  lower  part  of 
throat  larger,  coalesced  into  a  single  V''^^^P^<1  ^^^  ^^  ^^^^  feather,  but 
not  forming  a  distinct  throat- patch ;  middle  of  breast  with  three  trans- 
versely pandurate  spots  of  dull  buffy  whitish,  considerably  larger  than 
the  other  markings.    A  band  or  belt  of  similar  large  light-colored  spots 


•  1^0.  r>401,  Miisco  Nacional  de  Costa  RicT. 
ProcPwliDRR  National  Museum,  Vol.  XIV,  No.  867.      .--— -^'*^  -^. 
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466         NEW    WHIPPOORWILL    FROM   COSTA   RICA — RIDGWAY. 

across  the  sides  and  middle  of  the  belly,  posterior  to  which  tfae  pre- 
vailing color  is  pale  cinnamon-brown  (more  clay  colored  or  boffyon 
nuder  tail- coverts),  marked  with  transverse  spots  or  irregular  bars  of 
blackish.  Under  wing-coverts  dusky,  indistinctly  spotted  on  outer 
margin  of  wing  with  dark  rusty ;  bill  entirely  blac*k ;  feet  blackish,  be- 
coming pale  brownish  (dull  flesh  color  in  life)  on  upper  and  posterior 
portion  of  tarsus.  Length  (skin),  about  8.75;  wing,  6.00;  tail,  4.60; 
culmen,  0.35;  tarsus,  0.62;  middle  toe,  0.60.  Second  and  third  qoills 
longest;  fourth  longer  than  the  first,  but  the  latter  very  much  longer 
than  the  fifth.  Tail  much  rounded,  the  lateral  feathers  0.70  sborter 
than  the  middle  pair. 

This  very  distinct  species  is  a  true  AntrostomttSj  agreeing  very  closely 
with  A.  voeiferus  in  size  and  proportions,  but  strikingly  difi'ereut  iu 
coloration.  In  the  last  mentioned  respect  it  seems  to  come  somewhat 
near  A.  sericeo-caudaius  Gass.,*  supposed  to  come  from  South  America 
(Venezuela?),  but  the  latter  is  much  larger  (length  11  instead  of  lew 
9.00,  wing  7.25  instead  of  6.00,  t-ail  5.75  instead  of  4.60),  much  paler  or 
more  rufescent  iu  color,  and  has  the  tail-bars  exactly  the  revense  in 
position,  being  V->  instead  of  A-sl^aped.  No  othT  species  of  the  genns 
appear  to  resemble  it  at  all  closely. 

For  the  privilege  of  describing  and  naming  this  fine  new  species,  I  am 
indebted  to  the  courtesy  of  Seiior  Anastasio  Alfaro,  the  accomplished 
director  of  the  Costa  Rica  National  Museum. 


*  C/.  Proc.  Ac.  Nat.  Sci.  Phila.,  iv.  1849,  238;  Jour.  Ac.  Nat.  Sci.  Phila,  ii.  l^ 
121,  PI.  12 


Digiti 


ized  by  Google 


NOTKS  ON  SOME  BIRDS  FROM  THE  INTERIOR  OF  HONDURAS. 

BY 
Robert  Ridgway, 

Curator  of  the  Department  of  Birds. 

A  collection  of  nearly  two  hundred  specimens  (representing  eighty- 
five  species),  obtained  in  the  interior  of  Honduras  by  Mr.  Erich  Witt- 
kugel,  and  purchased  by  the  U.  S.  National  Museum,  contains  the 
following  birds  of  special  interest: 

1.  Platypsaris  aglaise  hypophseus,  subsp.  no  v. 

SUBSP.  CHAR:  Similar  to  P.  a.latirostris  (Bonap.),  but  male  darker 
above  (the  back  grayish  black,  very  little  diflFerent  from  the  head),  the 
gray  of  under  part^  deeper  and  much  more  uniform,  without  the  slight- 
est indication  of  paling  on  the  throat  or  chest,  and  white  on  inner 
webs  of  remiges  much  more  restricted  (none  at  all  on  first  primary) ; 
the  female  also  darker  than  that  of  P.  a.  latirostris  (deep  tawny-buff 
instead  of  pale  cream-bufT,  beneath). 

Habitat  :  Interior  of  Honduras  (San  Pedro  Sula). 

Adult  male  (type,  No.  120293,  U.  S.  Nat.  Mus.,  San  Pedro  Sula,  Hon- 
duras, October  4,  1890;  Erich  Wittkugel):  Pileum  deep  black,  slightly 
glossed  with  greenish,  the  feathers  grayish  beneath  the  surface,  the 
forehead  dull  smoky  black  ;  hind  neck  glossy  grayish  black,  ^ding  into 
dull  blackish  slate  on  the  back,  the  rest  of  the  upper  surface  being  deep 
slate-gray ;  concealed  portion  of  scapulars  largely  pure  white,  partially 
exposed  when  feathers  are  disarranged.  Lower  parts  entirely  uniform 
gray  (intermediate  between  the  gray  No.  6  and  the  olive-gray  of  my 
Nomenclature  of  Colors),  Outer  primary  without  any  white  at  base  of 
inner  web.  Upper  mandible  black,  lower  plumbeous-dusky ;  feet  plum- 
beous-dusky. Length  (skin),  6.30;  wing,  3.45;  tail,  2.60;  exposed  cul- 
men,  0.65;  tarsus,  0.80;  middle  toe,  0.48. 

Another  adult  male  (No.  120294,  same  locality  and  collector,  January 
2,  1891,)  is  similar  to  the  one  described  except  that  it  is  still  darker,  both 
above  and  below,  the  entire  back  being  quite  black  (though  less  glossy 
than  the  top  of  the  head),  while  the  sides  of  the  head  and  neck  also 
are  nearly  black.  Its  measurements  are  as  follows:  Length  (skin), 
6.25;  wing,  3.50;  tail,  2.57;  exposed  culmen,  0.67;  tarsus,  0.82;  mid- 
dle toe,  0.50. 
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Young  male,  transition  plumage  (No.  120295,  Santa  Ana,  Hondaras, 
November  6,  1890;  Erich  Wittkugel) :  Similar  to  the  adult  male,  as 
described  above,  but  outer  surface  of  closed  wings  chiefly  bright  rusty 
chestnut  under  wing-coverts  tawny-ochraceous,  inner  web  of  remiges 
broadly  edged  witli  ochraceousbuff  (occupying  entire  web  of  second- 
aries, except  at  tips),  and  gray  of  under  parts,  especially  posterior  to 
the  breast,  much  intermixed  and  stained  with  pale  buflFy.  Under 
mandible  light  colored.  Length  (skin),  6.25;  wing,  3.45;  tail,  2.45; 
exposed  culmen,  0.62;  tarsus,  0.80;  middle  toe,  0.45. 

Young  wa/e— first  year!  (No.  120296,  U.  S.  Nat.  Mus.,  San  Pedro 
Sula,  Honduras,  January  28,  1891;  Erich  Wittkugel):  Pileum  and 
hind  neck  black,  becoming  dull  grayish  dusky  on  forehead;  back  and 
scapulars,  grayish  olive,  mixed  or  stained  with  dull  rusty  brownish, 
some  of  the  feathers  having  dusky  shafts ;  rump  and  upper  tail-covert« 
dull  rusty  cinnamon,  slightly  tinged  with  olive;  rectrices  clear  tawny 
cinnamon-rufous,  some  of  them  darker  or  browner,  others  with  dnsky 
longitudinal  blotches;  wings  chiefly  cinnamon-rusty;  their  under 
coverts,  clear  ochraceous-buff.  Under  parts  mixed  olive-grayish  and 
buff,  the  former  prevailing  on  sides  of  breast.  Under  mandible  brownish 
white.  Length  (skin),  6.30;  wing,  3.35;  tail,  2.55 ;  exposed  culmen,  0.^; 
tarsus,  0.78 ;  middle  toe,  0  50. 

Adult  female  (No.  120298,  U.  S.  Nat.  Mus.,  San  Pedro  Sula,  Honduras, 
November  29, 1890;  Erich  Wittkugel):  Pileum  smoky  grayish  black, 
fading  on  forehead  into  dull  grayish  brown  ("hair  brown");  rest  of 
upper  parts  dull  cinnamon  chestnut,  brighter  (almost  cinnaraon-rafoas) 
on  greater  wing-covert s,  secondaries  and  tail,  aa  well  as  around  neck. 
Lores  light  grayish  ;  malar  region,  deep  buff  or  clay  color,  gradually 
becoming  deeper  and  more  rusty  posteriorly  until  it  merges  into  the 
bright  cinnamon-rusty  of  sides  of  neck.  Chin,  pale  buff';  rest  of  under 
parts  deep  tawny-buff'  or  clay-color,  the  under  wing-coverts  ochraceous- 
buff'. U^der  mandible,  dusky  grayish  (plumbeous  in  life?).  Length 
(skin),  6.40;  wing,  3.25;  tail,  2.40  ;  exposed  culmen,  0.65;  tarsus,  0.80; 
middle  toe,  0.50. 

I  think  there  can  be  no  question  as  to  the  distinctness  of  this  bird 
from  P.  a.  latirostriSj  of  which  the  National  Museum  possesses  two  adolt 
males  and  an  adult  female,  from  Ometepec,  Nicaragua,  collected  by  Mr. 
O.  G.  Nutting.  The  male  of  P.  latirostris  is  much  paler  throughout, 
having  the  distinctly  gray  back  sharply  defined  against  the  black  cap. 
and  the  white  on  the  inner  webs  of  the  primaries  very  much  more  ex- 
tended, there  being  a  considerable  white  space  on  the  basal  x)ortioD  of 
the  first  quill,  of  which  there  is  no  trace  in  the  two  adult  males  of  P.fl. 
hypophwus.  The  short  second  pri mary  is  likewise  considerably  narrower 
than  in  P.  a.  latirostris. 

The  adult  female  is  very  much  darker  than  that  of  P.  a.  latirostris^ 
and  has  also  a  decidedly  shorter  wing  and  tail,  but  agrees  so  minutely 
in  coloration  with  the  female  of  the  Guatemalan  form  of  P.  aglaiWj  that 
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I  am  uuable  to  detect  any  difference.  In  fact,  tbo  male  also  is  very 
similar,  except  that  the  Gaatemalan  bird  has  a  more  or  less  distinct  in- 
dication of  a  whitish  or  rosy  patch  on  the  lower  i)art  of  the  throat.  It 
is  this  intermediate  character  of  the  Guatemalan  bird  that  induces  me 
to  choose  a  trinomial  rather  than  a  binomial  appellation  for  the  form 
under  consideration. 

Whether  the  Nicaraguan  type,  P.  latirostris  (Bonap.),  should  also  be 
referred  to  the  same  species  as  a  local  race  remains  to  be  proven ;  but 
I  am  inclined  to  believe  that  such  disposition  of  it  will  eventually  have 
to  be  made.  The  case  of  the  Costa  Eican  form  is  scarely  more  doubt- 
ful j  but  P.  homochrous  (9cl.),  of  Colombia,  Ecuador,  and  Peru  seems  to 
be  specifically  distinct,  the  female  always  (Y)  having  a  rufous  instead 
of  gra}'  or  blackish  cap.  Such  an  arrangement  of  these  puzzling  forms 
would  extend  the  range  of  P.  aglaice  from  northern  Mexico  (and  con- 
tiguous portions  of  Arizona)  to  Costa  Eica,  but  would  provide  for  the 
recognition  of  the  following  geographical  or  local  races : 

(1)  P.  aglaice  (Lafr.).  Eastern  Mexico.  (P.  affinis  Elliot  seems  un- 
questionably to  be  a  pure  synonym  of  this  name.) 

(2)  P.  aglaue  albiventris  (Lawr.)  Western  Mexico.  (1  have  previ- 
ously referred  Yucatan  specimens  to  this  form,  but  I  now  am  inclined 
to  consider  those  that  I  have  seen  from  that  country  as  representing  a 
worn  and  bleached  plumage  of  aglaiw.) 

(3)  P.  aglaice  insularis  Ridgway.    Tres  Marias  Islands. 

(4)  P.  aglaiw  hypophcem  Bidgw.  Honduras.  (Grading  into  aglaiw 
through  specimens  from  Guatemala  and  southern  Mexico.) 

(5)  P.  aglaiw  latirostris  (Bonap.).    Nicaragua. 

(6)  P.  aglaiw  ohscurus  Ridgw.»     Costa  Rica. 

2.  Pithys  bicolor  olivascens,  subsp.  nov. 

SuBSP.  CHA.B. :  Similar  to  P.  bioolor  Lawr.,  but  much  more  olivaceous, 
particularly  on  the  sides,  where  the  feathers  adjoining  the  white  of  the 
breast  and  belly  are  conspicuously  margined  with  white,  producing  a 
scaled  appearance. 

Type  Kg.  120197,  IT.  S.  ]!^ational  Museum,  ^ad.,  Santa  Ana,  Hon- 
duras, November  20, 1890;  Erich  Wittkugel. 

The  true  P.  bicolor  occupies  an  intermediate  position  between  this 
form  and  P.  leuca^pis  Scl.,  of  northern  South  America,  the  three  being 
doubtless  geographical  races  of  a  single  species. 

3.  Gymnocichla  chiroleuca  Scl.  &.  Salv. 

Since  neither  the  female  nor  young  male  of  this  very  distinct  species 
appear  to  have  been  described,  I  give  descriptions  herewith : 

Adult  female  (No.  120195,  U.  S.  National  Museum  Santa  Ana,  Hon- 
duras, November  20,  1800;  Erich  Wittkugel):  Top  of  head  and  hind 
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neck  mummy  brown ;  back,  scapulars,  and  rump  olive,  tinged  with  slate- 
color,  tbe  upper  tail-coverts  inclining  to  raw  umber;  outer  webs  of  tail- 
featbers  plain  bistre,  inner  webs  more  dusky  brown ;  lesser  wing-coverts 
and  margin  of  wing  deep  tawny;  greater  coverts  bistre  brown,  passing 
into  black  snbterminally,  their  tips  rather  broadly  and  sharply  tawny; 
outer  surface  of  secondaries  warm  brown  (between  bistre  and  vandyke), 
the  outer  webs  of  primaries  brighter  or  more  russet.  Lores  and  whole 
of  the  orbits  naked,  the  naked  space  extending  almost  to  the  occipnt, 
with  the  posterior  extremity  pointed.  -All  the  feathering  below  this 
naked  space,  as  well  as  along  the  posterior  half  of  its  upper  margin, 
together  with  chest,  deep  tawny,  the  remaining  lower  parts  similar  but 
paler,  changing  on  sides  to  olive,  and  on  under  tail-coverts  to  mixed 
olive  and  tawny.  Bill  dusky  (bluish  in  lifot);  legs  and  feet  grayish 
dusky  (bluish  in  life?),  the  claws  light  horn  gray.  Length  (skin),  6.25; 
wing,  3.00 ;  tail,  2.25 ;  culmen,  0.83 ;  bill  from  nostril,  0.50;  tarsus,  1.15; 
middle  toe,  0.78. 

Young  male  (No.  120194,  same  locality,  date,  etc.) :  Similar  to  tbe 
adult  female,  but  top  of  head  and  hind  neck  rather  duller  brown,  the 
middle  and  greater  wing  coverts  without  tnice  of  tawny,  and  the  tawny 
which  covers  solidly  the  exposed  surface  of  the  lesser  coverts  lighter 
in  color.  Length  (skin),  6.10;  wing,  2.00;  tail,  2.40;  culmen,  0.90; 
bill  from  nostril,  0.49 ;  tarsus,  1.15;  middle  toe,  0.75. 

4.  GraUaria  guatemalensis  Pr<^vo8t  f 

A  young  male  (supposed  to  be  this  species)  is  very  different  from  the 
adult,  as  shown  by  the  following  description : 

Young  (No.  120198,  U.  8.  National  Museum,  Santa  Ana,  Hondaras, 
October  24,  1890;  Erich  Wittkugel) :  Top  of  head  and  hind  neck  dark 
slate-color,  each  feather  marked  near  end  with  a  tear-shaped  streak  of 
pale  buff— the  slate-color  considerably  darker,  or  approaching  black, 
immediately  about  these  markings ;  throat,  chest,  and  breast  similarly 
colored  and  marked,  but  slate-color  rather  lighter  and  buffy  streaks 
longer,  extending  along  the  shafts  of  the  feathers  nearly  to  their  basej 
lower  breast  marked  with  large,  somewhat  pandurate,  spots  of  buff. 
Rest  of  plumage  as  in  the  adult  (except  wing-coverts  more  distinctly 
spotted),  the  feathers  having  been  molted  and  those  of  the  adult  dress 
assumed. 

On  account  of  lacking  specimens  of  the  latter  and  authentic  speci- 
mens of  the  young  of  the  former,  I  am  unable  to  determine  whether 
this  spo(;imeii  should  be  referred  to  G.  guatemalensis  or  to  O.  princeft 
Scl.  and  Salv.,  the  form  which  replaces  it  in  Costa  Rica  and  Veragua. 

The  following  species  may  be  mentioned  on  account  of  the  locality: 

(1)  Spinus  notatus  (Du  Bus).  Six  specimens,  Santa  Ana,  December 
23,  1890. 

(2)  lyires  (lives  (Bonap.).     Guaruma,  January  23,  1891. 
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(3)  Myiohius  erythrurus  Cab.    Santa  Ana,  December  22,  1890,  and 
San  Pedro  Snla,  January  30, 1891. 

(4)  ThamnophiltM  melanoerissus  ScL     San  Pedro  Sula;  five  speci- 
mens, August,  September,  and  December. 

(5)  tieleruru8  guatemalensis  Hartl.    Four  specimens ;  Santa  Ana,  No- 
vember 6  and  20,  and  La  Puerte,  November  12. 

(6)  8cl^uru8  mexicanus  Scl.    Volcan  de  Puca,  April  8. 

(7)  Automolus  pallidigularis  Lawr.    Santa  Ana,  October  15. 

(8)  Phieochroa  roberti  Salvin.    San  Pedro  Sula,  January  31  j  Santa 
Ana,  October  16. " 

(9)  Uranomitra  cyanocephala  (Less.).    San  Pedro  Sula,  November  28. 

(10)  Hylomanes  momotula  Licbt.    Santa  Ana,  October  9 ;  two  speci- 
mens. 

(11)  Ceryle  superciliosa  stietoptera  Eidgw.    Locality  not  specified,  De- 
cember 2. 

(12)  Aulacorhamphus  prasinus  (Gould).    Chasniguas,  January  2. 

(13)  Scdrdafella  inca  (Less.).    Chamelicon,  December  2-26. 
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KOTES  ON   SOME   COSTA  RICAN   BIRDS.  . 

BY 

Robert  Ridgway, 

Curator  of  the  Department  of  Birds. 

For  the  privilege  of  examiuing  and  reporting  npon  a  small  but  very 
iuterestiug  collection  of  birds  from  that  remarkably  prolific  country, 
the  author  is  indebted  to  the  courtesy  of  the  Director  of  theCosta  Rica 
National  Museum,  Sr.  Anastasio  Alfaro. 

With  their  usual  liberality,  the  authorities  of  the  above  mentioned 
institution  have  presented  all  type  specimens  to  the  U.  S.  National 
Museum. 

1.  Mimus  gUvus  (Yieill.). 

An  adult  example  from  El  Zarcero  (altitude  about  7,000  feet),  collected 
March  1, 1887,  by  Mr.  Jos^  C.  Zeledon,  is  apparently  identical  with  the 
Colombian  bird.  Length  (skin),  9.80;  wing,  4.65;  tail  4.95  (graduation, 
1.30) ;  exposed  culmen,  0.78 ;  tarsus,  1.35 ;  middle  toe,  0.90.  White  on 
inner  web  of  outer  tail  feather  1.55  in  extent  along  shaft.  <^Iris  pale 
dirty  yellow." 

2.  Oreothlypis  gntturalia  (Cab.). 

A  young  female  may  be  described  as  follows : 

Young  female  (No.  2116,  Museo  Nacional  de  Costa  Kica,  Achiote,  0. 
B.,  July  27,1888;  A.  Alfaro):  Above  dull  plumbeous-gray,  with  a 
triangular  patch  of  black  on  the  back,  as  in  the  adult;  chin,  throat,  and 
chest  pale  dingy  buif,  the  feathers  grayish,  white  beneath  the  surface, 
their  bases  deeper  grayish;  rest  of  under  parts  whitish  medially, 
grayish  laterally. 

3.  BticometiB  cassini  ^Lawr. ). 

Young  (No.  3366,  Museo  Nacional  de  Costa  Sica,  Jimenez,  C.  S., 
August  10, 1889 ;  A.  Alfaro) :  Much  duller  in  color  than  the  adult,  with 
none  of  the  yellowish  olive-green  on  top  of  the  head,  which  is  the  same 
color  as  the  back,  with  a  very  faint  tinge  of  olive  on  the  occiput ;  breast 
and  sides  merely  tinged  with  olive-green,  the  middle  line  of  the  breast 
and  belly  being  dull  brownish  buff,  the  under  tail-coverts  browner; 
forehead  and  lores  less  black  than  in  the  adult.  Otherwise,  the  general 
coloration  is  similar  to  that  of  the  adult.  ^         i 
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4.  Platypaaria  aglaise  obscurus,  siibsp.  nov. 

SUBSP.  CHAR:  Adult  male,  similar  to  that  of  P.  aglaue  hypaphwusj* 
but  uuder  parts  darker  anteriorly,  the  feathers  of  the  throat  and  chest 
still  darker  ceutrally,  producing  an  indistinct  spotted  or  sealed  appear- 
ance; first  primary  with  a  small  white  spot  at  base  of  inner  web;  adult 
female  similar  to  that  of  P.  €Lglai€e  latirostriSy  but  smaller. 

Adult  male  (type,  No.  121,331,  U.  S.  National  Musenm,  Jimenez, 
Costa  Rica,  February  4,  1891;  Alfaro&  Garranra):  Pileum  and  hind 
neck  glossy,  slightly  greenish,  black,  becoming  dull  sooty  blackish  on 
anterior  portion  of  forehead  and  nasal  plumes ;  rest  of  upper  parts  dark 
slate-color,  approaching  slate  black  on  the  interscapular  region,  tbe 
edges  of  the  remiges  and  greater  wing-coverts  more  grayish  slate; 
scapulars  with  a  considerable  part  of  their  concealed  portion  pure  white, 
showing  wherever  the  feathers  are  disarranged.  Under  parts  deeper 
slate-gray,  somewhat  darker  anteriorly,  where,  on  the  throat  and  chest, 
each  feather  has  a  dusky  slate  central  spot,  producing  a  somewhat 
squamated  appearance.  Lores  dull  slate-gray,  but  ear-coverts  glossy 
slate-black.  Upper  mandible  black,  low^r  dark  plumbeous;  legs  aod 
feet  grayish  black  (plumbeous  in  lifef).  Length  (skin),  5.65;  wing, 
3.60;  tail,  2.50;  exposed  cul men,  0.62;  tarsus,  0.80;  middle  toe,  0.55. 

Adult  female  supposed  to  be  this  species,  but  possibly  P.  latiro^tris-^ 
(No.  131332,  U.  S.  National  Museum,  Jim6nez,  Costa  Rica,  March  30, 1891; 
Anastasio  Alfaro):  Pileum  dull  slate-black,  becoming  dull  brownish 
gray  anteriorly ;  rest  of  upper  parts  clear  rufous-tawny  (a  little  darker 
than  in  P.  latirostris),  the  tips  and  a  considerable  portion  of  inner 
webs  of  primaries  dusky.  Earcoverts.  sides  of  neck,  sides,  and  flanks 
tawny-ochraceous  (paler  posteriorly) ;  rest  of  under  parts  pale  tawny- 
buff  (gradually  blending  into  the  deeper  color  of  the  lateral  portions), 
the  chin  almost  white.  Upper  mandible  black;  lower  mandible  and 
feet  plumbeous;  iris  very  dark  brown. t  Length  (skin),  6.00;  wing, 
3.25;  tail,  2.40;  exposed  culmen;  0.62;  tiirsns,  0.80;  middle  toe,  0.50. 

I  at  first  identified  this  bird  as  P.  homochrous  (Scl.),  but  upon  reexam- 
ination find  that  it  can  not  be  that  species,  if  correctly  described  and 
figured.  P.  homochrousj  as  described,  is  larger  (length,  7.00;  wing, 
3.70;  tail,  3.90),  and  la<)ks  the  dark  spotting  on  the  throat  and  chest, 
while  the  female  has  the  pileum  rusty,  like  the  back,  instead  of  con- 
spicuously slate-blackish. 

In  these  **  Proceedings,"  Vol.  v.  p.  397, 1  referred  a  female  PlatypsariSf 
collected  by  Mr.  C.  O.  Nutting  at  La  Palma,  on  the  west  coast  of  Costa 
Kica,  to  P.  homochrous^  though  expressing  strong  doubts  as  to  the  cor- 
rectness of  the  identification.  I  am  now  convinced  that  the  specimen 
in  question  is  referable  to  P.  latirostrk  (Bonap.),  specimens  of  which, 
representing  both  sexes,  were  subsequently  obtained  by  the  same 


•  See  these  Proceedings  page  467. 
tMSS.  memoranda  on  label. 
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gentleman  oo  the  island  of  Ometepec,  in  Lake  Nicaragua.*  The  La 
Palraa  specimen  agrees  minutel}'  in  coloration  with  tlie  female  from 
Ometep^c,  the  only  difference  worth  mentioning  being  the  very  slightly 
darker  color  of  the  pileum.  In  size  it  is  somewhat  less,  thoagh  not  so 
much  so  as  the  female  from  Jimenez,  described  above. 

5.  Picolaptes  gracilis,  Ridgw.t 

A  specimen  (male)  collected  by  Mr.  Alfaro  at  Cobiade  Salinas  July  9, 
1890  (No.  5085,  Museo  Nacional  de  Costa  Rica),  is  much  like  the  type  of 
this  supposed  species,  but  has  the  ground  color  of  the  anterior  upper 
parts(back  included)browner,  with  the  dusky  streaks  margining  the  pale 
median  streaks  quite  obsolete  on  the  back,  these  pale  streaks  being 
also  more  fulvous.  The  ground  color  of  the  under  parts  is  also  paler. 
The  bill  is  exactly  the  same  length,  measured  both  from  the  nostril  an<l 
from  the  base  of  the  culrnen,  though  it  seems  longer;  but  it  is  some- 
what stouter,  as  well  as  less  distinctly  curved. 

I  have  now  little  doubt  that  both  these  specimens  are  yoang  birds 
of  P.  compresstts,  and  not  a  distinct  species. 

6.  ScytalopuB  argentdfrons,  Rp.  nov. 

Sp.  Ghab:  Adult  male  (No.  121329,  U.  S.  National  Museum,  Volcan 
de  Iraz(i,  Gosta  Bica,  April  23,  1891;  Anastasio  Alfaro):  Forehead 
and  anterior  portion  of  crown  silvery  gray;t  hind  neck,  back,  and 
scapulars  dusky  brownish  slate-color;  wings  similar  but  a  very  little 
bit  more  brownish,  the  tertials  having  indistinct  rusty  terminal  mar- 
gins; lower  back  dusky  brownish,  changing  to  a  more  rusty  brown  on 
rump  and  upper  tailco  verts— only  the  tips  of  the  feathers  thus  colored, 
however,  their  entire  concealed  portion  being  uniform  leaden  slate- 
color;  tail  uniform  dusky  brownish  slate,  like  wings.  Head  (except 
as  already  described)  and  under  parts  as  far  back  as  the  bell^^,  plain 
dull  slate-color,  paler,  or  in  fact  inclining  to  whitish,  on  middle  of  the 
belly  and  having  a  hoary  or  silvery  cast  about  the  head  in  certain 
lights;  fluffy  flank-feathers  clear  mummy  brown,  marked  with  rather 
broad  curved  bars  of  blackish;  femoral  and  anal  regions  similar,  but 
ground  color  paler  (nearly  cinnamon);  under  tail-coverts  light  tawny- 
brownish,  indistinctly  barred  with  dusky.  Under  surface  of  the  wing 
plain  dusky  brownish  gray,  the  edges  of  the  remiges  pale  drab.  Bill 
bla<'.k;  tarsi  brownish  black  on  outer  side,  light  olive  on  inner  side 
toes  light  horn-color  or  olive.  Length  (skin),  4.30;  wing,  2.15;  tail 
1.60;  exposed  culmen,  .45;  tarsus,  .80;  middle  toe,  .68. 


•Cf.  Proc.  U.  S.  Nat.  Miis.,  Vol.  vi,  pp.  393,  394. 

tProc.  U.  8.  Nat.  Miis.,  Vol.  xi.  Sopt.  20.  1889,  p.  54*2. 

t  Unfortanately  the  wholu  liindcr  crown  and  occiput  have  been  shot  away;  but 
another  specimen  (sex  not  deterniiued)  has  these  parts  dull  brownish,  the  feathers 
slaty  on  the  basal  portion. 
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Young  (No.  121330,*  Volcaii  de  Ii-a^sii,  May  1891;  Anastasio  Alfaro): 
Above  dusky  brown  (nearly  clove-brown),  each  feather  with  a  more  or 
less  distinct  subterininal  fl'Shaped  or  semicircalar  bar  of  bistre  or  sepia 
brown,  the  rump  and  upper  tail-coverts  with  more  regular  as  well  as 
much  more  distinct  bars  of  a  light  tawny-brown;  wings  much  browner 
than  in  the  adult,  the  greater  coverts  and  tertials  with  rather  indistinct 
tawny-brown  tips;  chin  and  throat  pale  grayish,  mixed  with  buff,  pass- 
ing laterally  into  uniform  brownish  gray  on  sides  of  neck  and  malar 
region;  ear-coverts  uniform  slate  dusky;  chest  dull  brownish  gray,  the 
feathers  of  median  portion  indistinctly  tipped  with  dull  buify  grayish; 
breast  and  belly  dusky,  conspicuously  squamated  with  buff;  flanks, 
under  tail  coverts,  etc.,  as  in  the  adult.  Length  (skin),  4.40;  wing,  1.95; 
tail,  1.50;  exposed  culmen,  .43;  tarsus,  .80;  middle  toe,  .68. 

Another  adult  (No.  5419,  Museo  Nacional  de  Costa  Rica,  same  local- 
it3',  etc.),  is  essentially  like  the  one  described,  its  measurements  being 
as  follows :  Length  ("  mummied"  specimen),  4.25;  wing,  2.05;  tail,  1.48; 
exposed  culmen,  0.45;  tarsus,  0.80;aniddle  toe,  0.68. 

The  only  Colombian  species  with  which  I  have  been  able  to  compare 
this  are  8.  griseicollis  (four  specimens)  and  8.  analis  Lafr.  It  agrees  wilh 
the  latter  in  general  style  of  coloration  and  in  the  very  long  and  strong 
hind  toe  and  claw,  but  is  much  smaller,  has  a  slenderer  bill,  with  less 
curved  outlines,  and  is  furthermore  distinguished  by  the  silvery  luster 
to  the  plumage  of  the  head,  especially  on  the  forehead. 

The  discovery  of  a  species  of  this  Antarctic  and  Andean  family  at  a 
locality  north  of  the  Isthmus  of  Panama  is  a  notable  event,  for  the 
achievement  of  which  Mr.  Alfaro  deserves  congratulations. 

7.  Chloronerpea  caboti  (Malh.).  f 

An  apparently  immature  male  specimen  differs  from  nndoabted 
adults  of  G.  caboti  from  both  Costa  Rica  and  Honduras  in  its  generally 
darker  and  duller  coloration.    It  may  be  described  as  follows : 

Immature  male  (No.  5406,  Museo  Nacional  de  Costa  Eica,  Jim6nez, 
C.  R.,  March  28,  1891 ;  Anastasio  Alfaro) :  Above,  plain  greenish  olive, 
brightest  on  the  lower  back,  but  nowhere  approaching  the  bright  tawny- 
olive  of  the  adult ;  whole  crown  and  occiput,  superficially,  red,  as  in 
the  adult,  but  the  color  less  bright ;  pale  subauricular  space  much  less 
distinct  than  in  the  adult ;  lower  parts  dull  olive,  altogether  less  bright 
and  tawny  or  oleagineous  than  in  the  adult.  "  Bill  black ;  iris  dark 
brown;  feet  slate-gray."  Length  (skin),  6.20;  wing,  3.30;  tail,  1.82; 
culmen,  .82;  tarsus,  .68. 

8.  TrogoQ  massena  Qould. 

Two  adult  males,  one  from  Pacuare  (No.  1691,  M.  N.  C.  R.,  May,  1876, 
J.  C.  Zeledon),  the  other  from  Jim6nez  (No.  3948,  M.  N.  C.  R.,  Decem- 
ber 24, 1889,  George  K.  Cherrie),  are  remarkably  different  in  the  color- 

•  No.  5417,  Museo  Nacioual  de  Costa  Rica. 
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ing  of  the  metallic  portions  of  the  plumage.  The  latter,  which  Mr. 
Cherrie  writes  is  the  common  or  prevailing  type  iu  Costa  Eica,  has  no 
shade  of  blae  anywhere,  the  tail  and  back  being  in  fact  decidedly 
hronzy,  other  portions  (head,  neck,  chest,  rump,  and  upper  tail-coverts) 
being  bright  bronze-green.  The  other  specimen  has  the  green  every- 
where of  a  decided  bluish  cast,  becoming  almost  blue  on  the  rump, 
apper  tail  coverts,  and  hind-neck.  There  are  apparently  no  other  dif- 
ferences beyond  those  which  may  be  attributed  to  ordinary  individual 
variation.  The  two  birds  certainly  look  like  distinct  species,  but  on 
comparing  a  considerable  series  of  specimens  it  is  seen  that  they  merely 
represent  extreme  variations  of  one  bird,  as  the  following  will  show: 

No.  3948,  Museo  Nacional  de  Costa  Rica,  Jimenez,  Costa  Rica.  Bronze, 
green,  with  back  and  middle  rectrices  bronze. 

No.  3476,  Museo  Nacional  de  Costa  Rica,  same  locality.  Bronze- 
green,  with  back  more  bronzy. 

No.  159G,  Museo  Kacional  de  Costa  Rica,  Naranjo,  Costa  Rica.  Bronze- 
green,  the  back  more  bronzy. 

^o.  1591,  Museo  Nacional  de  Costa  Rica,  Pacuare,  Costa  Rica.  Bhrsh 
green,  becoming  greenish  blue  on  rump,  upper  tail-coverts,  and  hind 
neck. 

No.  34875,  U.  S.  National  Museum,  Turrialba,  Costa  Rica.  Pure 
green,  tinged  with  bronze  on  scapulars. 

No.  3489G,  U.  S.  National  Museum,  Angostura,  Costa  Rica.  Bronze, 
green,  upper  tailcoverts  abruptly  bluish  green,  and  scapulars  niixed 
with  bronze  feathers. 

No.  G'i086,  U.  S.  National  Museum,  Veragua.  Bronze-green,  mixed 
^?ith  clear  green  on  the  rump. 

No,  53978,  U.  S.  National  Museum,  Panama.  Clear  green,  becoming 
bronze-green  on  scapulars  and  across  lower  back. 

No.  91276,  U.  S.  National  Museum,  Los  Sdbalos,  Nicaragua.  Bronze- 
green,  mixed  with  bronze  on  back  and  scapulars. 

No.  120251,  U.  S.  National  Museum,  San  Pedro  Sula,  Honduras. 
Bronze,  becoming  bronze-green  on  head,  rump,  and  upper  tail-coverts. 

No.  120252,  U.  S.  National  Museum,  same  locality.  Similar  to  No. 
120251,  but  a  little  greener. 

No.  40457,  U.  S.  National  Museum,  Greytown,  Nicaragua.  Clear, 
green,  more  bluish  on  head,  scapulars  mixed  with  bronze,  back  tinged 
with  bluish  green,  and  upper  tail-coverts  abruptly  bluish  green. 

No.  50550,  U.  S.  National  Museum,  Guatemala.  Bronze-green,  more 
bronzy  on  scapulars,  clear  green  on  head,  and  longer  upper  tail-coverts. 

An  adult  female  from  Pozo  Aznl  (No.  1592,  Museo  Nacional  de  Costa 
Kica,  December  1, 1885,  J.  C.  Zeledon)  differs  remarkably  from  all  others 
I  have  seen  in  having  the  entire  bill  black,  the  under  mandible  quite  as 
uniform  and  deep  black  as  the  upper,  instead  of  orange  or  orange-red 
(dryirf^duU  yellowish).    An  immature  female  (No.  43009,  U,  S,  Natiop^l 
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Museam,  San  Mateo,  April,  1866,  J.  Cooper)  has  the  lower  mandible 
dusky  brown,  bat  showing  a  lightening  of  color  at  the  tip  and  base. 

A  young  male  in  transition  plumage  (No.  3476,  Museo  Nacional  de 
Gosta  Kica,  Jimenez,  August  18, 1883,  A.  Alfaro)  may  be  described  as 
follows:  Pileum  bright  metallic  grass-green;  hind  neck,  baek,  and 
scapulars  metallic  olive-green  or  bronze ;  rump  and  upper  tail  co?ertB 
metallic  grass-green  ;  six  middle  tail  feathers  bronzy  purplish  black, 
their  outer  webs  edged  with  bronze  green,  this  occupying  nearly  the 
entire  outer  web  of  the  middle  pair  of  rectrices,  the  inner  webs  of  which 
have  a  copper- bronze  luster  in  the  proper  light;  three  outermost  pairs 
of  rectrices  black,  tipped  (for  about  .25-.30  of  an  inch)  with  white,  and 
narrowly  barred  with  white  along  the  edge  of  the  outer  web  (entirely 
across  near  the  white  terminal  spot,  and  much  more  distinct,  as  well  as 
extending  much  farther  toward  the  base  on  the  outermost  feather). 
Secondaries  dull  slate-black,  margined  and  irregularly  barred  with  dull 
light  buff.  Breast  and  anterior  portion  of  sides  light  ash-gray  barred 
or  undulated  with  darker.  Upper  mandible  blackish,  with  basal  half 
of  cutting-edge  orange. 

9.  Trogon  aurantiiventTis  Gould. 

A  male  from  the  Volcan  de  Irazii  (No.  5529,  Museo  Nacional  de 
Gosta  Rica,  May  21, 1891)  and  a  female  from  Cartago  (No.  5528,  May  30, 
1891)  differ  from  all  the  specimens  of  T.  aurantiiventrisxn  the  U.  S.  Na- 
tional Museum  collection  in  the  color  of  the  under  parts,  which  iu  the 
male  is  pure  orange  and  in  the  female  a  pale  orange,  insteiid  of  satarn- 
red,  reddish  orange,  or  salmon-color.  I  am  not  able  to  detect  any  other 
differences,  however. 

10.  Accipiter  subniger  (Vieill.)* 

=  "^  iiuHs  (Lath.),"  and  ":4  superciliosun  (Linn.)." 

An  adult  male  from  Grey  town,  Nicaragua  (No.  5115,  Museo  Nacional 
de  Costa  Bica,  June  15, 1890,  Anastasio  Alfaro),  measures  as  follows: 
Length  (skin),  8.50;  wing,  5.15;  tail,  3.90;  culmen,  0.42;  tarsus,  1.58 
(unfeathered  portion,  1.08);  middle  toe,  1.05.  "Iris,  crimson;  bill,  black; 
feet,  cadmium  yellow ;  soles  of  toes,  Indian  yellow."  Four  black  bands 
on  tail. 
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NOTE  ON   PACHYRHAMPHUS  ALBINUCHA,  BURMEISTER. 

BY 

Robert  Ridgway, 

Curator  of  the  Department  of  Birds. 

For  some  17  years  there  has  been  in  the  collection  of  the  U.  S.  National 
Museum,  a  bird-skin  labeled  with  the  above  name,  received  from  Dr. 
Burmeister  himself.  This  name  I  have  been  unable  to  fiud  in  any  work 
where  it  would  be  expected  to  occur,  even  the  "  Argentine  Ornithology  ^' 
of  Messrs.  Sclater  and  Hudson  mentioning  it  but  casually  in  the  biblio- 
graphi<»^l  appendix,  while  Dr.  Sclater's  catalogue  of  the  Oligomyodse 
(^^Gatalogue  of  the  Birds  in  the  British  Museum,"  vol.  xtv)  absolutely 
ignores  it.  This  seems  very  remarkable  in  view  of  the  fact  that  the 
hird  was  clearly  described  as  long  ago  as  23  years  (P.  Z.  S.,  1868,  p.  635), 
an<i  is  so  conspicuously  distinct  from  anything  else,  though  resembling 
saperficially  in  coloration  Fachyrhainphus  cinereus  (Bodd.J. 

Pcuikyrhamphus  albinuchaj  having  a  pyciiaspidian  tarsus,  is  a  member 
of  the  family  Cotingidce;  but  it  is  so  different  in  other  points  of  its 
structure  from  the  typical  members  of  the  genus  in  which  it  was  placed 
by  its  describer  that  there  can  be  no  question  it  does  not  belong  there. 
In  fact,  the  normal  size. and  form  of  the  second  primary  necessitates  its 
removal  from  the  subfamily  Tityrinw.  According  to  the  characters  used 
by  Dr.  Sclater  for  the  classification  of  these  birds,  it  would  seem  to  be- 
long to  the  subfamily  Lipauginw;  but  on  comparison  with  the  various 
genera  in  this  and  other  ^'subfamilies "  it.  is  found  to  approach  more 
nearly  to  Casiamis  in  structure  than  to  any  other.  The  differences, 
however,  from  CasiorniSj  are  so  numerous  and  so  great,  that  there 
seems  to  be  no  resource  but  to  establish  a  new  genus  for  its  reception.  I, 
therefore,  propose  as  the  name  for  the  new  genus  the  name  Xenopsaris. 

The  characters  of  the  genus  and  its  type  species  are  as  follows : 

ZenopaariB,  geoaa  novum  Cotingidaram.    (Type,  Pachyrhamphus  albinucha  Bur- 
meister. ) 

Gen.  chab.  :  Similar  to  Casiomis  Bp.,  but  bill  very  much  smaller, 
narrower,  and  more  elevated  at  the  base,  with  culmen  gradually  curved 
throughout  its  length ;  nasal  and  rictal  bristles  much  less  developed ; 
tail  nearly  as  long  as  the  wing,  emarginate  and  rounded  (i.  ^.,  double- 
rounded),  the  feathers  rather  narrow )  primaries  exceeding  secondaries 
by  more  than  length  of  bill ;  the  second,  third,  and  fourth  quills  nearly 
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eqaal,  and  longest;  first  primary  equal  to  sixth  ;  tarsus  about  eqoal  to 
length  of  bill  measured  from  the  rictus;  middle  toe  considerably  shorter 
ihan  tarsus  (slightly  less  than  exposed  cnlmen);  feathers  of  pileum 
lengthened  and  broad,  forming  when  erected  a  full,  rounded  crest;  along 
each  side  of  the  lower  back  and  rump  a  conspicuous  tuft  of  pure  white 
cottony  feathers.  Color  (both  sexes)  grayish  above,  with  glossy  blacky 
full-crested  pileum,  the  lower  parts,  sides  of  head  (below  eyes),  nnchai 
collar,  lores,  and  frontlet,  white. 

ZenopBaris  albinucha  (Burm.). 
PackyrhamphusMinuchaBmm.,  P.  Z.  S.,  1868,  635. 

Sp.  CHAB.  :  Adult  (No.  67388,  XJ.  S.  National  Museum,  Rio  de  la  Plata. 
Buenos  Ayres;  Dr.  H.  fiurmeister):  Entire  pileum  (except  narrow 
frontal  baud),  down  to  the  middle  of  the  eyes,  glossy  black,  with  a 
slight  bluish  luster;  narrow  frontal  baud  (including  nasal  tufts), lores, 
suborbital  region,  ear-coverts,  and  entire  under  portion  of  head,  neck, 
and  body,  white;  a  rather  narrow  grayish  white  nuchal  collar  (imme- 
diately below  the  black  pileum) ;  hind  neck  and  back  uniform  ash-j^y, 
the  secondaries  and  rump  similar  but  browner ;  wings,  tail,  and  upper 
tail-coverts  grayish  brown,  the  wing-coverts  narrowly  and  indistinctly 
margined  with  whitish,  the  tertials  distinctly  edged  with  white;  tail 
darker  than  wings,  especially  towards  the  end,  the  shafts  pale  brown 
basally ;  outer  tail-feather  broadly  edged  and  margined  round  end  with 
white.  Upper  mandible,  black;  lower,  grayish  (plumbeous  in  lifef); 
feet  dusky  in  dried  skin.  Length  (skin),  4.00;  wing,  2.45;  tail,  2.30; 
exposed  culmen,  0.38;  tarsus,  about  0.48 ;  *  middle  toe,  alK)ut  0.35. 

To  his  excellent  description,  cited  above.  Dr.  Burmeister  adds  the 
following : 

Thifr  small  bird  lives  in  the  sedgo  of  the  sboros  of  the  Rio  de  la  Plata,  near  BueDos 
AyreSf  and  has  a  somewhat  melancholy  temperament,  sitting  quite  still  in  thounw 
place  a  long  time.  Both  sexes  are  alike  in  color,  bat  the  color  of  the  male  ia  much 
clearer,  and  the  white  nuchal  baud  broader  and  more  distinct. 


*  Feet  considerably  mutilated,  so  that  exact  measurements  can  not  he  taken. 
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DESCRIPTION    OF    TWO    SUPPOSED    NEW    FORMS    OF    THAM-     • 

NOPHILUS. 

BY 

Robert  Ridgway, 

Curator  of  the  Department  of  Birds. 
1.  Thanmophilns  albicrissas,  sp.  nov. 

Sp.  OHAB.  :  BesembliDg  T,  major j  Yieill.,  bat  remiges  entirely  with- 
out white  edgings,  white  bars  on  tail  much  smaller,  black  beneath  eyes 
mach  broader,  and  bill  mnch  stoater. 

Habitat  :  Trinidad  f  (Type,  No.  85497,  U.  S.  National  Mnseam ; 
from  ISoathwick  and  Jencks.) 

This  is  evidently  a  very  distinct  bird  from  T,  major^  and  is  repre- 
sented in  the  collection  by  an  adult  male  and  two  females,  of  uncertain 
locality,  but  all  of  the  same  ^<  make,"  which  conforms  exactly  to  that 
of  skins  from  Trinidad.  The  male  is  not  quite  in  perfect  plumage,  the 
greater  wing  coverts,  though  deep  black  in  color,  being  narrowly  tipped 
with  light  fulvous.  In  the  adult  male  of  T.  major  these  feathers  are 
not  only. broadly  tipped  with  pure  white,  but  this  color  follows  the  edge 
of  the  feathers  a  considerable  distance. 

From  T.  melanurus  Oould,  which  I  have  not  seen,  this  species  seems 
to  differ  in  the  spotted  tail  and  smaller  size,  the  wing  especially  being 
considerably  shorter  (3.40  instead  of  3.80  inches). 

2.  Thamnophllns  txinitatlB,  sp.  nov. 

Sp.  char.  :  Most  like  T.  cirrhatus  (Gmel.),  but  back  much  deeper  and 
darker  brown,  black  of  under  parts  much  more  extensive,  sides  and 
flanks  much  darker  gray,  and  white  edgings  to  rectrices  much  less 
distinct. 

Habitat:  Island  of  Trinidad.  (Type,  No.  32848,  U.  S.  National 
Museum,  Trinidad ;  Yerreaux.) 

in  the  color  of  the  back  this  bird  resembles  T.  pulchellusy  Cab.  and 
Heine,  much  more  closely  than  T.  cirrhatusy  but  the  color  is  even  a 
darker  brown,  which^  however,  does  not  extend  over  the  rump  as  it 
does  in  T.  pulchellus.  It  lacks  the  brown  of  the  sides  and  flanks  as 
well  as  the  white  head* markings,  in  these  respects  agreeing  with  T. 
pulchellus. 

481 
ProceeuiDgH  National  Museum,  Vol.  XIV— No.  871. 

Proc.  N.  M.  91 31 

Digitized  by  VjOOQ IC 


Digiti 


ized  by  Google 


DESCRIPTION   OF  A   NEW   SHARP-TAILED    SPARROW  FROM   CAL- 

IFORNIA. 

BY 

Robert  Ridgway, 

Curator  of  the  Department  of  Birds. 
Ammodramua  caudacutus  becki,  subsp.  hoy. 

SuBSP.  ghab:  Similar  to  A.  caudacutus  nelsoni^  but  bill  very  mach 
more  slender,  back  more  heavily  marked  with  black,  buff  of  anterior  and 
lateral  under  parts  more  creamy,  aud  chest  less  distinctly  streaked. 

Adult  (No.  120310,  Milpitas,  Santa  Clara  County,  California,  May  6, 
1891^  Bollo  H.  Beck):  Pileum  deep  bistre-brown,  darker,  or  mixed  with 
blaQkish  laterally,  and  divided  longitudinally  by  a  rather  broad  though 
indistinct  dusky  grayish  median  stripe;  hind  neck  mixed  tawny- 
brown  and  light  grayish;  interscapulars  black,  mixed  with  tawny 
olive-brown  (the  last  predominating  along  the  median  line  of  the  back), 
the  feathers,  especially  those  toward  the  scapulars,  broadly  edged  with 
grayish  white,  tinged,  especially  on  middle  of  back,  with  buffy;  scapu- 
lars dull  tawny-brown,  each  with  a  central  or  median  elongated  spot  of 
blackish;  greater  wing-coverts  with  outer  surface  mainly  tawny-brown, 
paler  at  tips,  the  subterminal  portion  with  a  dusky,  ill-defined,  mostly 
concealed,  spot;  tertials  black  centrally,  margined  (broadly  on  outer 
webs)  with  tawny-brown,  fading  to  whitish  on  outer  web  of  first  and 
terminal  portion  of  outer  web  of  second  feather.  Lower  back  and  rump 
light  grayish  tawny  or  isabella  color,  rather  indistinctly  streaked  with 
dasky;  upper  tail-coverts  similar  but  more  buffy,  with  dusky  streaks 
more  distinct.  Tail-feathers  light  grayish  brown,  edged  with  a  more 
baffy  hue  (the  two  outermost  with  pale  buffy  grayish),  and  marked  with 
a  median  streak  of  dusky.  Sides  of  head,  including  a  broad  supercil- 
iary stripe,  tawny-ochraceous,  interrupted  by  a  grayish  olive  auricular 
patch;  sides  of  neck, immediately  behind  the  latter  with  a  small  blackish 
blotch.  Chin,  throat,  chest,  sides,  flanj^s,  and  under  tailcoverts  buff, 
deepest  on  chest,  which,  with  sides  and  flanks,  are  streaked  with  brown- 
ish black,  the  streaks  less  distinct  on  chest;  breast  and  belly  plain 
white.  Bill  grayish  horn  color  (bluish  in  life  ?),  with  upper  mandible 
mainly  blackish;  legs  and  feet  light  horn  color.  Length  (skin),  4.55; 
wing, 2.15;  tail,  1.90;  exposed  culmen,  0.38;  depth  of  bill  at  base,  0.20; 
tarsus,  0.78;  middle  toe,  0.58. 

In  the  very  slender  bill,  the  large  amount  of  black  on  the  back,  and 
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coloration  of  the  sides  of  the  head  and  lower  parts,  this  nev  foim 
resmbles  A.  leconteii  more  closely  than  A.  caudacutus  neUani.  The  lower 
parts  are,  in  fact,  exactly  the  same,  while  as  to  the  sides  of  the  head 
the  only  difference  is  that  A.  leconteii  has  pale  grayish  instead  of  deep 
buff  lores,  and  a  more  distinct  blackish  post-ocular  streak.  lu  other 
respects,  however,  it  is  very  different  from  A.  leconteii^  the  absence  of  a 
sharply  defined  median  crown -stripe  and  the  presence  of  conspicaoas 
whitish  steaks  on  the  back  being  the  most  obvious  characters. 

The  single  specimen  upon  which  this  new  form  is  based  was  shot  by 
Mr.  Beck  (after  whom  I  have  the  pleasure  of  naming  it),  *'  among  the 
tules  on  the  edge  of  a^mall  salt-water  slough  leading  into  the  sonthern 
extremity  of  San  Francisco  Bay  in  Santa  Clara  County." 
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NOTES    ON    SCELOPORUS   VARIABILIS   AND    ITS    GEOGRAPHICAL 
DISTRIBUTION  IN  THE  UNITED   STATES. 

BY 

Leonhard  Stejneger, 
Curator f  Department  of  Heptiles  and  Batrachtane. 

Hallowell's  Sceloporm  marmoratus  has  had  a  very  carious  fate  in  our 
herpetological  literatare.  The  name  occars  a  few  times  ia  later  nomi- 
nal lists,  bat  so  little  is  known  of  it,  and  so  little  has  been  said  of  it  that 
Boalenger,  in  the  second  volnme  of  the  Catalogue  of  Lizards  in  the  Brit- 
ish Maseam,  was  compelled  to  simply  refer  to  it  in  a  foot-note(p.  216). 

Two  specimens  of  Fence-Lizards  brought  home  by  Dr.  S.  W.  Wood- 
house  from  San  Antonio,  Bexar  County,  Texas,  were  described  in  1852 
by  Hallowell  as  Sceloportis  nxarmoratus  and  S.  delicatissimm  (Proc.  Phila. 
Acad.,  VI,  p.  178),  and  fuller  details,  as  well  as  two  wretched  plates  illus- 
trating the  two  supposed  species,  were  given  in  Captain  Sitgreaves'  Beport 
of  an  Expedition  down  the  Zuni  and  Colorado  Elvers  (pp.  109, 110).  The 
alleged  differences  of  these  consisted  chiefly  in  the  somewhat  different 
number  and  arrangement  of  the  cephalic  scales.  It  must  have  been 
plain,  however,  to  anybody  familiar  with  the  great  variability  of  these 
scales  in  this  group  of  lizards  that  the  two  species  were  only  individual 
variations  of  the  same  thing,  and  in  Professor  Baird's  report  upon  the 
reptiles  collected  during  the  survey  of  the  United  States  and  Afexican 
boundary  the  two  forms  were  correctly  united,  the  name  marmoratus 
being  retained  as  the  first  one  described  by  Hallowell  (p.  6).  In  this 
report  two  additional  localities  for  the  species  were  recorded,  both  in 
southwestern  Texas. 

We  next  find  the  name  8.  marmoratus  in  Cope's  Check-list  of  North 
American  Britrachia  and  Eeptilia  (1875),  but  with  an  entirely  different 
habitat,  as,  on  page  48,  it  is  referred  to  the  "  Sonoran  region,  Utah,'^ 
aud  on  page  92  it  is  enumerated  as  one  of  the  <<  species  confined  to  the 
Sonoran  region."  This  exclusion  of  8.  marmoratus  from  the  original 
liabitat  is  still  more  accentuated  five  years  later,  as  it  is  not  at  all  men- 
tioned in  Professor  Cope's  memoir  ''On  the  Zoological  Position  of 
Texas."  This. misplacement  seems  not  to  have  been  caused  by  the  ac- 
ces^sion  of  new  material,  but  is  probably  due  to  a  lapsus  of  some  kind, 
for,  as  will  be  shown  further  on,  this  form  seems  really  to  be  confined 
to  southwestern  Texas  so  far  as  its  occurrence  within  the  United  States 
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is  couccrned.  Garmau  (List  of  N.  A.  Kept,  and  Batr.,  1884,  p.  17)  shifts 
the  locality  still  further  west  by  assigning  8.  mnrmoratus  to  "  SouUiern 
California.'^ 

The  only  other  American  an  thor  referring  to  it  nnder  the  name  of  & 
mannoratusis  Yarrow,  who,  in  his  Gheck-list  of  North  American  Beptilia 
and  Batrachia  (p.  59, 1883),  refers  to  it  two  specimens,  one  (No.  4116) 
from  ''  Bedmond^s  Banch,  Bio  Grande,"  the  same  mentioned  by  Pro- 
fessor Baird  (loo.  cit)^  and  another  (No.  2885)  from  <' San  Diego,  Califor- 
nia." The  latter  specimen  is  correctly  identified,  but  the  statement  as  to 
the  locality  involves  a  doable  error,  for,  in  the  first  place,  the  origiDal 
NTo.  2885  did  not  come  from  San  Diego,  California,  but  from  San  Diego, 
Nnevo  Leon,  Mexico,  and  in  the  second  place  this  specimen  is  not  at  all 
No.  2885,  bat  a  mach  more  valaable  one,  as  attested  by  the  origiDal 
parchment  label  which  is  still  firmly  attached  to  it,  for  it  is  nothing 
le3S  than  the  type  specimen  of  Hallowell's  Sceloporus  delicattssimus, 
which  was  thought  to  have  been  lost. 

It  was  the  examination  of  this  specimen  that  proved  to  me  conclu- 
sively that  8.  mannoratus  is  nothing  but  a  synonym  of  Soeloportu 
variabilis  of  Wiegmann. 

The  Jatter  name  has  but  recently  been  introduced  in  the  herpetolog- 
ical  works  as  occurring  within  the  United  States.  Bonlenger  in  tbe 
third  volume  of  the  Catalogue  of  Lizards  in  the  British  Maseum  (1887, 
p.  503)  mentions  three  specimens  from  "  Duval  County,  Texas,"  collected 
by  W.  Taylor,  Esq.,  and  Cope,  about  simultaneously  (Proc.  U.  S.  Nat 
Mus.,  1888,  p.  397),  records  nine  specimens  as  belonging  to  the  National 
Museum  from  the  same  source.*  He  adds :  "  First  foand  in  the  United 
States  near  Corpus  Christi,  by  Francis  Aaron,"  but  as  8.  marmaratus 
is  the  same  as  variabilis  the  species  was  found  within  the  United 
States  long  before  it  was  collected  by  Mr.  Aaron. 

The  identification  of  8»  marnwratus  with  variabilis  extends  the  known 
range  of  the  latter  considerably,  as  San  Antonio,  whence  came  the  type, 
is  situated  about  120  miles  north  of  San  Diego  and  Corpus  GbristL 
The  species  does  not  seem  to  be  rare  even  so  far  north,  for  we  have,  in 
addition  to  the  type  of  8.  delicatissiinus,  another  specimen,  a  female  from 
Medina,  the  county  on  the. south  west  of  Bexar,  as  well  as  a  female  col- 
lected by  Mr.  G.  W.  Mamock  at  Helotes,  in  the  latter  county.  Both  of 
these  specimens  I  found  labeled  "  Sceloporus  scalaris  "  (and  the  first  one 
is  so  recorded  by  Yarrow,  Bull.  U.  S.  Nat.  Mus.,  No.  24,  p.  62),  with  which 
species  there  is  no  good  reason  for  confounding  them.  However,  Pro- 
fessor Cope (Zool.  Pos.  Texas,  p.  17)  states  that  8, scalaris  "is  abundant 
in  the  region  southwest  of  San  Antonio,  according  to  Mr.  Marnock, 
from  whom  I  obtained  specimens,'^  and  it  may  therefore  be  that  both 
species  occur  there,  though  our  Museum  possesses  no  specimen  of  tme 


*  Of  these  I  have  heen  unable  to  find  more  than  two  Bpecimens  in  the  coUectionsof 
theMiisonm,  and  only  these  are,  therefore,  included  in  the  list  of  specimens  examiuttl 
given  below. 
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SceJoparus  scalaris  from  the  region  in  question.  On  the  other  hand, 
Professor  Cope  records  "  seven  specimens  ^  received  from  San  Diego, 
Texas,  as  ^^Sceloporus  f  scalaris  ^^  (Proc.  U.  S.  Nat.  Mas.,  1888,  p.  397) 
as  if  he  was  uncertain  as  to  their  belonging  to  this  species,  an  uncer- 
tainty which  I  am  inclined  to  extend  to  all  the  alleged  specimens  of  8. 
«eaZam  from  southwestern  Texas.  That  I  am  unable  to  express  any 
final  opinion  upon  the  San  Diego  specimens  is  due  to  the  fact  that  the 
specimens,  although  stated  to  belon£:  to  the  Museum,  have  not  been 
found  in  spite  of  an  extended  search. 

There  are  two  more  Texan  specimens  in  the  collection,  viz,  No.  11457, 
collected  by  Mr.  George  B.  Sennett  in  "  Texas,"  presumably  somewhere 
on  the  lower  Rio  Grande  between  the  mouth  and  Hidalgo  whero  Mr. 
Sennett  was  collecting  during  April  and  May,  1877.  The  other  speci- 
men is  No.  4116,  from  "Redmond's  Ranchmen  the  Rio  Grande,  the 
same  as  Bellville,  about  70  miles  below  Laredo. 

There  remains  one  specimen  which  requires  special  mention  on  ac- 
count of  the  uncertainty  of  its  origin.  It  has  a  tin  tag  attached  to  it 
numbered  2882,  which,  if  correct,  would  give  it  "China,  Nuevo  Leon, 
Mexico"  for  a  locality,  and  Lieutenant  Couch  for  a  colle.!tor,  but  to 
one  of  its  legs  is  tied  an  original  parchment  label  which  reads,  'M108, 
Utah,  December,"  and  the  record  book  gives  the  information  that  it 
was  "removed  from  No.  2877,"  a  bottle  containing  numerous  speci- 
mens of  8c.  gratiosus  collected  at  Salt  Lake,  Utah,  by  Captain  Staus- 
bury.  Several  other  "removals"  took  place  at  the  same  time,  however, 
and  it  is  almost  certain  that  both  numbers  are  wrong.  At  any  rate  it 
would  not  do  to  credit  Utah  with  8.  variabilis  on  the  strength  of  the 
X>resent  specimen. 

In  order  to  facilitate  the  identification  of  this  species,  which  has  been 
so  singularly  overlooked  within  our  territory,  I  may  point  out  some  of 
the  most  salient  characters  by  which  it  may  be  recognized. 

Sceloporus  variabilis  differs  from  all  the  species  hitherto  found  within 
the  United  States  by  having  the  scales  of  the  sides  of  the  body  con- 
siderably smaller  than  those  of  the  back;  a  white  half  moon-shaped 
mark  on  the  side  above  the  insertion  of  the  fore  limb  is  present  in  both 
sexes  and  is  quite  characteristic.  The  male,  moreover,  is  readily  dis 
tinguished  by  the  flank  patches  of  a  pink  (in  alcohol  grayish)  color, 
which  come  very  close  together  on  the  belly  and  are  bordered  by  a 
dark  bluish  line,  the  latter  joining  a  large  daik  patch  on  the  shoulder 
behind  the  white  semilunar  mark.  Among  the  other  cliaraeters  the 
following  may  be  mentioned:  Head-shields  wrinkled;  lateral  scales 
directed  obliquely  upwards;  femoral  pores  about  twelve  on  each  side, 
not  meeting  medially  across  the  bt-lly ;  about  fifteen  dorsal  scales  in  a 
head  length;  anterior  frontal  divided  longitmliually. 

8e.  scalaris^  on  the  other  hand,  is  easily  distinguished  by  having  the 
series  of  femoral  pores  nearly  meet  across  the  belly ;  the  scales  on  the 
sides  are  nearly  as  large  as  those  of  the  back,  and  these  are  mucli  larger 

Digitized  by  VjOOQ IC 


488 


NOTES   ON  SCELOPOEUS   VAEIABILIS — STEJNEGER. 


than  ill  8c,  variabilis^  about  eight  corresponding  to  the  length  of  the 
head ;  no  white  semilune  on  shoulder,  and  male  with  <<  deep-blue"  Hank 
patches ;  anterior  frontal  undivided. 

List  of  specimens  examined. 


U.  S. ,  No. 
Mu8.  of 
No.     spec. 


Sex 
and 
age. 


Locality. 


16020 

1 

cTtt*! 

2916 

9  ad 

4116 

9  ad 

11467 

1 

$ad 

13630 

9  ad 

15654 

r^acl 

15655 

rTad 

4108 

9ad 

2886 

cTad 

4790 

rfad 

San  Antonio,  Tex  . 


Medina.  Tex 

Kedraond'B  Ranch,  Rio  Grande 

"Texae" 

Helotea,  Tex , 

San  Diego,  Tex 

..-.do   , 

(I) 

MatamoroB,  Tamanlipas .... 
Xalapa,  Mexico 


By  whom 
collected. 


From  whom 
received,     i 


Semarkt. 


Dr.  8.  W.Wood-    Typeof&drfi. 

house.  catiuitiau. 

T.D.Catta ' i 

J.  H.  Clark I  Mi^orEmoryi 

O.  B.  Bennett 

G.  W.  Mamock  ...J I 

W.Taylor 

do I 


(1). 

Lieot.  Coach. 
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NOTES  ON  JAPANESE  BIRDS  CONTAINED   IN  THE   SCIENCE  COL- 
LEGE  MUSEUM,  IMPERIAL  UNIVERSITY,  TOKYO,  JAPAN. 

BY 

Leonhard  Stejneger, 

Curator  of  the  Departmntt  of  Reptiles  and  Batrachians. 

Some  time  ago  the  EdaoUional  Museum  of  Tokyo  was  abolished  and 
the  coUectioDS  turned  over  to  the  Scieuce  College  of  the  Imperial 
University.  Dr.  I.  Ijima,  professor  of  embryology  and  comparative  anat- 
omy, volunteered  to  take  care  of  the  ornithological  material,  and  made 
me  the  proposition  to  send  the  entire  collection  over  in  installments  for 
identification  and  study.  I  gladly  accepted  the  offer,  and  avail  myself 
of  the  present  opportunity  to  publicly  express  my  gratitude  for  the 
kindness  of  Dr.  Ijima  and  the  authorities  of  the  Science  College. 

The  following  notes  are  the  result  of  an  examination  of  the  first  in- 
stallment, and  contains,  as  will  be  seen,  quite  a  number  of  interesting 
additions  to  the  Japanese  avifauna. 

The  collection  sent  contained  a  number  of  additional  specimens,  but 
as  they  added  nothing  to  our  knowledge  reference  to  them  was  con- 
sidered superfluous. 

The  numbers  in  parentHesis  preceding  the  names  are  those  of  Blak- 
iston  and  Fryer's  << Birds  of  Japan." 

(62)  Sterna  ainenals  Gm. 

Two  si)e3imens  (Nos.  1363  and  1364),  both  from  Hitachi,  probably  col- 
lected with  the  following.  One  is  a  young  bird  with  dusky  bill  and 
feet,  the  other  (1363)  an  adult  in  full  plumage. 

sterna  doug^Ui  Montao. 

The  claim  of  this  species  to  a  place  in  the  Japanese  fauna  rests  upon 
a  single  specimen  in  the  Pryer  collection  from  the  Liukiu  Islands 
(Seebohm,  Ibis,  1887,  p.  181).  It  is,  therefore,  interesting  to  find  a 
specimen  from  Hitachi  in  the  Scieuce  College  collection  (No.  1362).  It 
is  just  completing  the  black  hood  and  is  in  splendid  condition,  except 
that  the  collector  has  cut  off  the  wings  and  sewed  on  those  of  a  Sterna 
HnensiSj  a  combination  which  at  first  staggered  me,  as  the  job  was  very 
neatly  done !  The  bill  of  this  specimen  is  red,  with  dusky  tips,  and 
not  nearly  as  thick  as  in  Seebohm's  figure  (B.  Jap.  Emp.,  p.  296). 

489 
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(63)  Sterna  camtachatica  Pall. 

Becords  of  this  species  from  Japan  are  uot  uumeroas.    The  preBent 

collection  contains  three  specimens,  one  adalt  (471)  from  l^anaura, 

Boshiu,  province  of  Awa,  and  two  young  (472  and  478),  the  former 

from  the  same  locality,  October  9, 1883,  the  latter  fron  the  province  of 

Shimosa,  November  1, 1883.    These  are  identical  with  Eamtschatkaa 

specimens  in  corresponding  plumage,  though  the  tarsus  is  somewhat 

shorter.    The  U.  S.  National  Museum  possesses  a  fine  adult  male  (No. 

85783),  collected  by  Mr.  Jouy  on  May  9, 1881,  at  Tomiyoka  Point,  near 

Yokohama. 

Sterna  bergii  Light.,  subspf 

No.  1180  is  another  male  of  this  form  obtained  October,  1889.  by  Mr. 
Nishi  in  the  Yayeyama  Islands.  It  is  somewhat  smaller  than  the  first 
specimen  described  by  me  (Proc.  U.  S.  Nat.  Mas.,  1887,  p.  393),  but  ap- 
parently otherwise  similar. 

The  question  raised  {loc  oit)  as  to  the  correct  subspecific  name  of 
this  form  has  not  been  answered  as  yet. 

(83)  FoffinuB  tennirostria  (Temx.). 

A  specimen  collected  by  Mr.  Ota  in  the  province  of  Owari,  Hondo 
(No.  ^'BB''),  deserves  to  be  mentioned  in  addition  to  the  other  Japanese 
specimens  already  on  record. 

Astrelata  leucoptera  (Gould). 

In  regard  to  this  interesting  addition  to  the  Japanese  fauna  Dr.  Ijima 
writes  me  that  it  was  caught  in  the  province  of  Mino,  after  a  storm,  in 
1885. 

This  is  the  species  often  referred  to  as  ^.  desolata  (Gm.),  but  although 
it  is  KuhPs  Procellaria  desolata  it  is  not  the  bird  so  named  by  Gmelin, 
which  is  Halibama  desolata.  It  is  referred  to  as  doubtfully  occurring 
in  Eamtschatka  in  my  List  of  the  Birds  of  Kamtschatka  (Res.  Orn, 
Expl.  Eamtsch.  Command.  lis.  1885,  p.  316). 

u^,  leucoptera  is  a  smaller  species,  but  otherwise  much  like  Salvin's 

^.  phwopyga. 

Bulweria  bulweri  (Jabd.  &  Sblby). 

A  specimen  of  this  species,  which  has  only  recently  been  found  in  the 
Pacific  (Pr.  U.  S.  Nat.  Mus.,  1890,  p.  380),  was  captured  at  Nikko,  as 
Dr.  Ijima  writes,  probably  driven  inland  by  a  storm.  He  adds:  "I 
have  another  very  bad  specimen  which  was  picked  up  on  the  shore  of 
Sulphur  Island."  Mr.  Hoist,  who  collected  for  Mr.  Seebohm,  found  it 
very  common  on  Sulphur  Island,  where  it  may  possibly  breed  (Ibis, 
1891,  p.  192). 

Qlareola  orientalis  Leach. 

Specimen  No.  1166,  9  ,  collected  by  Dr.  Ijima  in  the  province  of  Hi- 
tachi, adds  not  only  a  new  species  but  a  whole  family  to  the  Japanese 
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avifauna.    Total  length  and  stretch  of  wiug  as  measured  by  Dr.  Ijima 
were  210  and  540  millimetres  respectively. 

Farther  account  of  the  capture  would  be  highly  interesting,  espe- 
cially whether  it  was  found  alone  or  in  company  with  others  of  the 
same  species. 

(104^)  Tringa  canutus  L. 
No.  306,  a  young  bird,  is  from  Tokio,  without  further  information. 
Tringa  femiginea  BrUkn. 

From  the  fact  that  this  species  (also  known  as  T.subarqtuita)  has  been 
recorded  from  the  Tchukchi  peninsula,  it  was  to  be  expected  that  it 
would  turn  up,  occasionally  at  least,  in  Japan  during  the  migrations, 
thongh,  on  the  other  hand,  the  circumstance  that  it  had  hitherto  not 
been  observed,  neither  in  Kamtschatka  nor  in  Japan,  makes  it  safe  to 
coDclude  that  its  regular  migration  route  does  not  lie  so  far  east. 

Two  specimens  (Nos.  298  and  293),  both  from  Giotoku,  prove  that 
it  occurs  both  ou  the  spring  migration  and  in  the  autumn,  and  from  the 
superficial  resemblance  to  T.  alpina  puciUca  ( T.  cinclus)  it  is  probably 
often  mistaken  for  the  latter.  The  first  one  is  a  fine  adult  male  in 
splendid  summer  plumage,  collected  May  23, 1884 ;  the  other  is  a  young 
bird  in  the  first  fall  plumage,  obtained  September  20, 1883. 

T.ferruginea  is  easily  distinguished  from  T,  alpina  by  the  bill  being 
mnch  narrower  at  the  tip,  by  the  white  upper  tail-coverts,  and,  in  the 
summer  plumage,  by  having  the  under  surface  rusty  or  chestnut,  while 
in  T.  alpina  these  parts  in  summer  are  white  with  a  large  patch  of 
blackish  on  the  belly. 

(108)  Tringa  acuminata  (HoRSF.)- 

No.  291,  S  ad.,  collected  at  Horiye,  province  of  Musashi,  Hondo, 
July  27, 1883,  is  particularly  interesting  inasmuch  as  it  is  in  full  breed- 
ing plumage  considerably  abraded.  In  this  plumage,  the  first  I  have 
ever  seen,  the  bird  looks  very  different  from  the  winter  plumage  in 
which  it  is  usually  found.  The  under  parts  are  much  more  densely 
spotted,  and  the  yellow  tinge  of  the  fore  neck  is  more  ochraceous,  while 
the  broad  rusty  edges  of  the  feathers  on  the  upper  parts  are  nearly 
gone. 

The  breeding  grounds  of  this  species  have  not  yet  been  ascertained 
with  certainty,*  and  although  the  occurrence  of  this  bird  in  the  plum- 
age here  described  in  Japan  on  July  27  would  seem  to  indicate  that  it 
may  breed  there,  at  least  occasionally,  yet  it  is  well  known  that  non- 
breeding  individuals  of  many  waders  remain  during  summer  in  a  much 
more  southern  latitude  than  the  regular  breeding  grounds. 

Seebohm  (Distr.  Oharadr.,  p.  442)  refers  Latham's  Tringa  aurita  to 
the  present  species  without  even  a  query,  but  Latham's  description 


•  See  Palm6n,  Vega  Exp.  Vet.  laktt.,  v,  1887,  p.  323. 
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does  in  do  particular  fit  T.  dcuminata,  and  the  name  may  safely  be 
dropped  from  the  synonymy. 

(109)  Limioola  platyrincha  (Temm.)- 

Two  specimens,  I^os.  271  and  274,  S  and  9 ,  were  collected  in  1883  at 
Giotoku.  They  agree  in  every  respect  with  the  specimen  now  in  the 
U.  S.  National  Museam  (95955)  collected  by  Captain  Blakistonat  Hako- 
date, in  August. 

(110)  CaUdiiaarenaria(L.). 

A  9  specimen  (No.  290),  from  Shimosa,  purchased  in  the  flesh  Feb- 
ruary, 1889,  deserves  mention,  as  the  Sanderling  is  a  comparatively 
rare  bird  in  Japan. 

(111)  PavonceUa  pugnaz  (L.)* 

The  Buff  is  sufficiently  rare  in  Japan  to  justify  the  record  here  of  a 
specimen  (^^CG")  belonging  to  Mr.  Ota,  which  was  collected  in  the 
province  of  Owari,  Hondo.  Two  others  were  also  sent,  belongiug  to 
the  Science  College  Museum,  viz,  Nos.  332  and  333,  both  males,  col- 
lected on  October  13,  the  former  an  adult  in  winter  plumage,  at  Horiye, 
province  of  Musashi,  the  latter  a  bird  of  the  year,  at  Giotoku,  prov- 
ince of  Shimosa,  Hondo.  The  last  mentioned  two  specimens  are  re- 
ferred to  by  Seebohm  (Ibis,  1885,  p.  364). 

(112)  Phalaropua  lobatoB  (L.). 

One  specimen  ("B''),  adult,  was  shot  by  Mr.  Kanai,  on  the  shore  of 
Lake  Suwa,  province  of  Shinano,  May  17,  1889,  out  of  a  flock  of  six- 
teen. The  other  (No.  1358)  is  a  young  female,  obtained  from  Mr.  F. 
Sakamoto^  in  the  flesh,  September  27,  1890,  from  the  province  of 
Shimosa. 

(113)  CrymophUua  fulicazina  (L.). 

"  It  has  not  yet  been  recorded  from  Japan  proper.''  Specimen  "  DD,'* 
a  winter  adult,  belonging  to  Mr.  Ota,  deserves  therefore  special  men- 
tion, it  having  been  collected  in  the  province  of  Owari,  Hondo. 

Phaethon  nibricauda  Bodd. 

The  only  record  of  this  species  on  Japanese  territory  is  the  bunch  of 
tail  feathers  from  Bonin,  in  the  Tokyo  Museum,  and  the  birds  seen  by 
Hoist  on  the  island  San  Alessandro,  40  miles  north  of  Sulphur  Island 
(Seebohm,  Ibis,  1891,  p.  192).  I  have  now  before  me  a  young  speci- 
men (Science  Coll.  Mus.  No.  481)  "  captured  after  a  storm,  in  1885,  in 
the  province  of  Mino." 

Tropic  Birds  can  not  be  scarce  in  the  seas  about  Japan.  In  Beechy's 
voyage  of  the  **  Blossom  "  it  is  stated  (i,  p.  236)  that  *»  the  tropic  birds 
accompanied  us  as  far  as  36^  N.,"  and  v.  Martens  (Preuss.  Exp.  Ost.- 
As.,  Zool.,  I,  p.  59)  speaks  of  seeing  them  on  September  10,  in  lati- 
tude 310. 
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Phaethon  candidus  (Drap.)* 

Another  addition  to  the  fauna.  A  young  specimen  of  this  species 
(also  known  as  Ph.  Jlavirostris)  is  in  Mr.  Ota's  collection  (No.  "AA'^), 
and  was  collected  in  the  province  of  Kaga,  on  the  Sea  of  Japan. 

In  the  handbooks  the  three  species  of  this  genus  are  distinguished 
by  characters  somewhat  difficult  to  grasp  and  apply.  I  have  found 
a  set  of  characters  easy  to  recognize,  by  whish  the  three  species  can 
be  distingaished  without  the  slightest  difficulty  in  all  their  plumages, 
as  follows : 

aK  Oater  web  of  outer  primaries  white Ph»  rubricauda. 

a\  Oater  web  of  outer  primaries  black. 

6^  Outer  primary  coverts  white Ph.  oandidus, 

&*•  Outer  primary  coverts  black Ph,  asthareu8» 

Ardea  purpurea  L. 

In  my  review  of  the  Japanese  Herodii  (Proc.  U.  S.  Nat.  Mas.,  1887 
pp.310,  311),  I  gave  the  characters  of  the  present  bird,  "there  being  a 
probability  that  the  Purple  Heron  may  occasionally  occur  in  Japanese 
territory.^  I  am  now  gratified  by  having  before  me  a  fine  adult  male, 
collected  by  Mr.  Nishi  on  the  Yayeyama  Island,  April,  1889. 

A  careful  comparison  of  this  specimen  (Sc.  Coll.  Mus.  No.  1169)  with 
the  material  discussed  in  the  above  mentioned  paper  only  corroborates 
the  distinction  there  pointed  out  between  the  eastern  and  the  western 
birds  in  so  far  as  the  Tayeyama  bird  has  the  median  series  of  black 
spots  on  the  fore-neck  but  slightly  developed ;  at  the  same  time  the 
abdomen  and  under  tail-coverts  are  as  black  as  in  the  Pegu  bird.  As 
for  size  it  compares  well  with  the  largest  of  the  European  birds.  The 
differences  may  turn  out  to  be  of  some  consequence,  but  the  material 
is  entirely  too  scanty  to  even  allow  the  expression  of  a  preliminary 
opinion.  The  Japanese  individual  presents  the  peculiarity  of  the  me- 
dian stripe  on  the  upper  hind  neck  being  brown,  not  black. 

Dr.  Ijima  writes  me  as  follows  : 

Another  specimen  in  oar  collection  is  mncb  grayer  above  and  darker  below,  there 
being  less  brown.    Mr.  Nisbi  tells  me  tbat  it  is  abnndant  on  Yayeyama  Island. 

In  the  paper  referred  to  I  characterized  the  genus  Ardea  as  having 
the  "  naked  portion  of  tibia  longer  than  inner  toe,  without  claw."  This 
is  certainly  not  the  case  in  the  present  species  and  the  synopsis  (op.  dt 
p.  287)  will  have  to  be  remodeled.* 

(1C5)  CacoluB  kelungensis  Swinh. 

Four  adults  and  one  young  bird  from  various  places  in  Hondo. 

Our  knowledge  of  the  eastern  cuckoos  is  as  yet  only  very  imperfect^ 

*Mt.  J.H.  Onmey^  jr.,  writes  to  Mr.  B.  Ridgway  tbat  amoug  his  father's  Peregrine 
Falcons  he  found  two  specimens  from  the  Kurile  Islands,  which  are  yonug  hirds  and 
^«ry  dark  all  over,  especially  on  the  breast,  belly,  and  under  the  wings.  **They  are 
w  the  darkest  we  haye,  and  are  evidently  your  Falco  pealeU^  This  is  a  very  inter- 
^^g  addition  to  the  fauna. 
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aDd  I  am  sorry  to  say  that  Mr.  Seebohm's  treatment  of  the  three  forms 
known  to  occur  in  Japan  (B.  Jap.  Emp.,  pp.  169-171)  has  only  added  to 
the  confusion. 

In  the  first  place  he  says  of  Japanese  examples  of  C.  eaitonw  (which 
I  consider  subspecifically  distinct  from  the  Earopeau  Common  Cnckoo 
under  the  name  of  C.  telephonus)  that  they  completely  intergrade  with 
the  ^<  Himalayan  Cuckoo  "  ( 0.  kelungensis)  in  size,  and  that  it  is  not  known 
that  they  differ  in  any  way  in  color,  except  that  in  the  adult  Common 
Cuckoo  there  is  no  tendency  for  the  tail  to  darken  near  the  tip,  and  in 
the  rufous  stage  there  are  no  bars  across  the  rump.  The  ^<  Himalayan 
Cuckoo"  again,  he  states  to  be  ^^  a  small  form  of  the  Common  Cuckoo, 
but  having  a  totally  different  note  it  is  regarded  as  specifically  distinct 
The  tail  has  a  slight  tendency  to  darken  towards  the  tip,  and  in  the 
rufous  stage  the  rump  is  barred."  INTow,  as  a  matter  of  fact,  these 
statements,  in  so  far  as  they  refer  to  the  similarities  of  the  two  forms, 
do  not  hold  good.  The  size  of  the  two  do  not  only  intergrade,  bat 
they  are  practically  alike  in  size.  It  is  in  color,  however,  that  the  dif- 
ference is  marked.  It  is  so  far  from  that  ^^  it  is  not  known  that  they 
differ  in  any  way  in  color,"  that  they  are  known  to  differ  in  the  follow- 
ing points: 

(1)  Upper  surface  in  C  kelungensis  (Japanese  specimens)  are  darker 
and  more  plumbeous  (bluish)  ^  (2)  ground  color  of  under  surface  is 
always  more  buffy,  particularly  the  under  tail-coverts;  (3)  dark  cross- 
bars underneath  are  very  much  blacker,  broader,  and  more  distant 
than  in  the  Japanese  form  of  the  Common  Cuckoo;  (4)  the  markings  on 
the  under  wing-coverts  are  essentially  different,  the  greater  part  of  the 
lining  of  the  wing  in  C  kelungensis  being  nearly  uniform,  against  very 
narrowly  and  distinctly  cross-barred  in  0.  telephonus. 

On  the  whole,  there  should  be  no  difficulty  in  distinguishing  these 
two  forms,  though  in  forms  so  alike  superficially  it  may  require  a  care- 
ful study  and  a  large  material  to  first  point  out  the  differences.  I  am 
inclined  to  think  that  the  statements  of  Mr.  Seebohm  here  criticised 
are  due  to  the  fact  that  he  has  not  properly  separated  the  two  forms. 
A  proof  of  this  is  before  me  consisting  of  the  two  skins  (Blak.  Nos. 
2710  and  2711),  which  in  1884  (Ibis,  1884,  p.  36)  Mr.  Seebohm  referred 
to  ^^Guculm  himalayanus^^  though  in  reality  only  No.  2710  belongs  to  the 
species  he  so  designates  (0.  kelungensis)^  while  No.  2711  is  a  specimen 
of  the  *' Common  Cuckoo'^  (C.  telephonus). 

(164)  CuculuB  tamsuicas  Swinh. 

An  adult  male  (No.  1117)  is  from  the  Yagurasawa  village,  province 
of  Sagami. 

This  species  looks  almost  like  a  miniature  O.  kelungensis,  but  differs, 
besides  in  size,  also  in  the  coloration  of  the  upper  surface,  which  is 
more  olive-gray,  while  in  the  large  species  it  is  plumbeous  and  darker. 

The  name  adopted  by  me  for  the  smallest  of  the  Japan  cuckoos  is 
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possibly  only  a  temporary  oue,  bat  it  is  the  only  appellation  which  at 
present  I  know  to  be  pertinent.  Whether  the  Indian  bird  usually 
called  C.  poliocephalus  really  is  identical  with  the  Japanese  one  is  a 
question  I  am  not  prepared  to  answer  for  want  of  material  for  compar- 
isoD^  bat  I  do  know  that  Latham's. description  is  entirely  inapplicable 
to  the  present  bird^*  and  that  the  name  given  by  him  consequently 
must  be  rejected  according  to  all  accepted  rules  of  nomenclature. 

Halcyon  pileata  (Bodd.). 

I>r.  IJima  writes  me  that  the  Science  College  Museum  has  recently 
obtained,  through  Mr.  Ota,  a  specimen  of  this  beautiful  kingfisher  cap- 
ture<l  in  the  province  of  Suruga,a  most  interesting  addition  to  the  fauna. 
He  adds  that  in  the  old  Japanese  manuscripts  on  ornithology  he  finds 
the  ^^  description  of  a  kingfisher  larger  than  the  common  species,  but 
resembling  it  and  very  beautiful,  and  said  to  be  common  in  the  valleys 
of  the  provinces  of  Hiuga  and  Bingo,  though  not  found  north  of 
Hakone."  He  has  no  doubt  that  H.  pileata  is  meant  and  not  S.  coro- 
manda,  as  the  latter  is  also  described. 

(167)  Dryobates  japonicus  (Sbbb.)- 

No.  1089  is  a  young  male,  from  the  province  of  Suruga,  Hondo,  a 
little  older  than  \J.  S.  Nat.  Mus.  No.  88704  (the  young  female  described 
by  me  in  Proc.  U.  S.  Nat.  Mus.,  1886,  p.  112),  which  it  resembles  very 
closely  except  that  the  whole  crown  has  the  feathers  broadly  tipped 
with  scarlet,  the  black  patch  on  the  sides  of  neck  in  continuation  of  the 
malar  stripe  is  larger  and  more  solid  black,  and  the  spots  and  bars  on 
the  sides  of  breast  and  flanks  less  pronounced. 

(172)  Picas  cantiB  jessoenBis  Stkjn. 

No.  1438,  locality  unknown,  is  a  very  young  specimen  in  the  first 
plamage.  It  is  similar  to  the  adult  female,  but  with  the  top  of  head 
and  upper  neck  duller,  and  the  light  markings  on  wings  and  tail  larger 
and  more  pronounced;  underside  from  breast  backwards  strongly  cross- 
marked  with  dusky. 

(230i)  MotaciUa  flava  lencostriata  (Hom.). 

A  young  specimen  (No.  1378)  was  collected  by  Mr.  Tsuchida  at  Do- 
kanyama,  near  Tokyo,  on  November  3,  1890.  It  is  the  first  occurrence 
of  this  species  in  any  of  the  islands  of  Japan  proper. 

(2631)  TurduB  hortulomm  Sol. 

By  an  examination  of  the  specimen  in  the  Museum  of  the  Academy 
of  Natural  Sciences  in  Philadelphia,  as  well  as  the  original  records  in 
the  C.  S.  National  Museum  of  the  specimens  brought  home  by  the 

*  '*Tail  almost  even  at  the  end ;  white,  crossed  with  equidistant  dusky  bars;  legs 
pale  brown.''    (BuppL,  i,  p.  102.) 
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*'  Perry  ^ESxpedition  to  Japan,''  I  feel  convinced  that  the  specimen  re- 
ferred to  by  Mr.  Seebohm  (P.  Z.  S.,  1879,  p.  805 ;  B.  &  P.,Tr.  Aa,  Soc 
Jap.,  X,  1882,  p.  166)  did  not  come  from  Japan. 

The  species  will  have  to  be  retained,  however,  in  the  Japanese  fauna  on 
the  strength  of  a  specimen  in  the  Science  College  Museum  (No.  1365), 
which  was  collected  in  the  province  of  Kaga,  Hondo.  It  is  a  fnlly 
adult  female  (not  sezed  on  label)  in  very  good  condition. 

The  brackets  inclosing  the  reference  to  the  present  species  in  my 
synopsis  of  the  Japanese  species  of  the  genus  Turdus  (Proc  U.  8.  Nat 
Mus.,  1887,  p.  4)  can  now  be  removed. 

(235)  Cisticola  bnmniceps  (T.  &  S.)* 

A  winter  specimen  from  Nagoya,  Hondo  (No.  '*  D  "j,  bears  out  fally 
what  I  have  already  remarked  about  this  species  (Pr.  U.  8.  Nat  Mq&, 
1887,  p.  407).  I  have  found  the  wing  of  a  remarkably  uniform  size  in 
all  the  Japanese  specimens  measured  by  me,  and  the  present  one  makes 
no  exception :  wing  55  millimetres,  tail  feathers  54  millimetres. 

Emberisa  lencocephala  6m. 

Mr.  Nozawa  has  added  one  of  the  most  interesting  novelties  to  the 
Japanese  avifauna  by  collecting  a  splendid  pair  of  this  fine  bird,  which 
were  shot  out  of  a  small  flock  at  Sapporo,  Yezo,  on  January  30, 1890. 
The  $  is  No  1188  of  the  Science  College  Museum ;  the  $  is  designated 
as  No.  "A.'^ 

The  present  species,  which  occurs  all  through  Siberia,  has  no  yellow 
anywhere,  and,  like  JE.  rusticaj  has  the  rump  cinnamon-rufous  withoot 
black  streaks,  being  easily  distinguished,  however,  in  all  plumages  by 
its  large  size  (wing  more  than  85  millimetres) ;  the  male  is  a  very  strik- 
ing looking  bird,  with  the  fore-neck  and  eye-region  beautiful  chestnut 
and  the  cheeks  silky  white. 

Emberiza  poBiUa  Pall. 

This  addition  is  to  be  credited  to  Mr.  Ota,  who,  in  his  collectioD,  nas 
a  specimen  collected  at  Nagoya,  Owari,  Hondo.  It  is  marked  '^  F,''  hot 
the  label  contains  no  other  information.  Further  details  regarding  the 
capture  of  this  interesting  specimen  are  desirable.  The  bird  is  a  yoang 
male,  or  an  adult  female,  in  spring  plumage. 

This  is  another  Siberian  species.  As  the  name  implies,  it  is  very 
small  (wing  of  present  specimen  67  millimetres).  The  rump  is  dark  clay 
colored,  somewhat  streaked  with  dark  brown ;  the  upper  lesser  wing- 
coverts  are  edged  with  drab;  culmen  straight;  no  yellow  anywhere. 

(277)  Emberiza  yessoenBiB  Swinh. 

There  are  three  specimens  in  this  collection ;  one.  No.  **  E,''  belonging 
to  Mr.  Ota,  collected  at  Nagoya,  Owari ;  another  adult  (  ^  )  in  fine  plom- 
age,  collected  by  Dr.  Ijima  near  Tokyo,  November  23,  1890  (Sc  Coll. 
No.  1384) ;  and  finally  a  young  male  (No.  1377),  collected  at  Waseda, 
Tokyo,  by  Mr.  Makino,  about  the  middle  of  October,  1890. 
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The  yoang  plamage  of  this  species  has  not  yet  beeu  described,  and  a 
few  remarks  oa  the  present  specimen  may  therefore  be  welcome.  It 
is  in  transition  from  the  young  to  the  adult  stage,  and  shows  the  former 
to  differ  very  materially  from  the  latter :  Superciliary  stripe,  chin,  and 
entire  throat  pale  straw  color ;  top  of  head,  hind  neck,  and  rump  pale 
ochraceons;  shoulder- feathers  cinnamon-chestnut;  whole  under  side 
pale  straw  yellow  with  a  strong  suffusion  of  vinaceous-cinnamon  on 
breast  and  sides ;  a  few  dusky  dots  on  fore-neck ;  upper  back  striped 
with  black,  bay,  and  pale  ochraceous ;  the  cinnamon-rufous  feathers  of 
tbe  adult  plumage  appear  on  lower  back ;  greater  and  lesser  upper 
wiug  coverts  dark  drab  gray  with  broad  pale  ochraceous  margins. 

(287)  Acanthls  linaria  holboelii  (Brm.). 

Like  all  the  other  Japanese  specimens  of  Bedpolls  which  I  have 
seen  the  two  males  before  me  (Sc.  Ooll.  Mus.  Nos.  1375  and  1376)  be- 
long to  the  long-billed  coast  form.  Collectors  in  the  northern  island 
should  be  on  the  lookout  in  winter  for  the  short-billed  white-rumped 

A.  exUipes. 

FringiUa  montifringUla  L. 


A  S  of  this  species  from  Nagoya  is  interesting  because  partly  albi- 
nistic.  Chin  and  throat  are  abruptly  pure  white,  while  the  rest  of  the 
plamage  appears  to  be  normal. 


I  have  not  enumerated  the  following  three  species  with  the  rest, 
because  there  is  reason  to  believe  that  they  should  not  be  included  in 
the  Japanese  fauna  upon  the  evidence  furnished  by  the  specimens 
treated  of. 

Brithactui  Bibilans  (Swikh.). 

Dr.  Ijima  informs  me  that  the  specimen  sent  (No.  789)  was  purchased 
December  7, 1887,  probably  from  a  dealer  in  cage  birds.  He  adds  that 
its  Japanese  name  is  Shima-goma,  and  that  some  of  the  dealers  iu 
whose  shops  the  species  is  often  found  insist  that  it  is  a  native  bird 
found  at  Nikko  and  other  places. 

This  is  a  rare  species,  hitherto  only  found  on  the  mainland,  and  its 
occarrence  in  Japan  needs  confirmation,  though  not  improbable,  as  it 
has  been  taken  in  Korea.  It  may  be  recognized  by  its  russet  tail  and 
whitish  under  parts,  with  the  feathers  on  throat  and  breast  margined 
with  dusky,  giving  these  parts  a  scaly  appearance. 

LanlUB  aphenocercuB  Cab. 

Dr.  Ijima  sends  a  good  specimen  of  this  fine  bird  (No.  1000),  accom- 
panied by  the  following  remarks : 

This  specimen  was  purchased  by  me  Novomber,  1889,  oa  skin  from  a  bird  dealer. 
He  aasared  me  that  it  had  been  collected  near  Kobe  (February  11,   1889),  but  full 

ProcN.M.  91 32  ^ 
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reliance  cau  uot  be  placed  ia  his  statement,  though  I  see  no  reaaon  why  saoh  abixd 
should  have  been  imported  to  Japan  either  as  skin  or  in  the  living  state. 

As  this  species  is  found  in  Korea,  its  occasional  occarrence  in  Japan  is 
not  improbable,  thoagb  additional  evidence  is  necessary  to  establish  it 
as  an  undoubted  member  of  the  fauna. 

Munia  atricapilla  (Vieill.)- 

A  Specimen  (No.  <<  O  ^)  is  amon^  the  birds  sent,  but  it  evidently  either 
introduced  or  perhaps  only  an  escaped  cage  bird.  However,  Dr.  Ijima 
writes  in  regard  to  it  as  follows : 

A  pair  of  this  species  was  captured  in  the  vicinity  of  Lake  Suwa,  in  the  pioTinee 
of  Shinano,  August,  18S5.  One  escaped,  and  the  other  died  after  a  few  days' cip* 
tivity.  The  latter  was  skinned  by  Mr.  Kanai,  and  is  the  bird  marked  '*  G.''  I  cannot 
entirely  suppress  a  doubt  that  the  specimen  is  an  escaped  cage  bird.  Mr.  Kaoai, 
however,  tells  me  that  this  year  another  specimen  was  obtained  in  the  same  locality. 

It  may  be  that  the  specimens  in  question  are  part  of  a  colony  origi- 
nating from  escaped  cage  birds. 

The  bird  before  me  has  the  entire  head  and  neck  deep  black  with  a 
greenish  gloss;  upper  parts  pale  cinnamon-chestnut,  deepeuiDg  into 
burnt  Sienna  on  the  rump  and  upper  tail-coverts;  tail  above  edged  with 
dull  rufous  orange ;  under  parts  bright  chestnut-bay  gradually  darken- 
ing into  blackish  on  middle  of  abdomen  and  under  tail-coverts;  ander 
wing-coverts  cream  color,  the  larger  and  median  series  dull  ciDnamoa- 
rufous. 
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NOTES  ON  THE   CUBITAL  COVERTS  IN  THE  BIRDS  OF  PARADISE 

AND  BOWER  BIRDS. 

BY 

Leonhard  Stejneger. 

In  a  very  interesting  paper  recently  published  *  Mr.  Goodchild  makes 
oat  that  tliere  is  an  essential  difference  in  the  arrangement  of  the 
cubital  coverts  of  the  ParadisceicUe  as  compared  with  the  rest  of  the 
Fasseres,  and  classes  the  wings  of  the  former,  so  far  as  this  feature  is 
concerned,  under  the  heading  of  "  the  Oypseiine  Style,"  that  is,  the 
arrangement  as  found  in  Hummingbirds  and  Swifts,  CypaeliformeSj 
consisting  in  the  absence  of  median  coverts. 

Here  is  what  he  says  in  relation  to  the  subject  (p.  322) : 

In  the  FaradiHdce  every  individual  I  have  examined  showed  the  whole  of  the 
feathers  above  the  major  coverts  lying  with  distal  overlap,  and  with,  generally,  much 
the  same  arrangement  as  in  the  Cypselifoi'tnea.  The  number  of  rows,  however,  is 
considerably  increased  in  the  group  under  notice. 

And  a  little  further  on : 

These  [the  Passeres]  generally  possess,  in  addition  to  the  marginals  seen  in  the 
Cypseliformes,  one  row  of  minor  coverts,  with  distal  overlap,  see  figure  of  Skylark 
(Fig.  4),  and  one  row  of  medians,  whose  overlap  is  generally  proximal  throughout 
nearly  the  \vhole  of  this  large  group.  The  Corvidce  (see  Fig.  5)  differ  slightly  irom 
the  normal  type,  inasmuch  as  a  few  of  their  anterior  medians  overlap  distally.  In 
this  reepeot  they  make  an  approach,  superficially,  to  the  ParadiHdcs,  as  they  are 
commonly  believed  to  do  in  some  other  respects. 

Before  proceeding  further  I  will  state  that  an  examination  of  a  num- 
ber of  species  of  Paradisceince  in  the  U.  S.  National  Museum  has  led  to 
an  entirely  different  result,  inasmuch  as  I  find  at  least  three  of  the 
middle  median  coverts  to  have  proximal  overlap,  consequently  to  be 
normally  passerine  and  not  cypseliform.  In  most  species  it  is  extremely 
difficult  to  make  out  the  correct  position  of  these  feathers  (at  least  in 
museum  skins)  inasmuch  as  their  webs  have  but  little  cohesion  and 
consequently  they  become  easily  disarranged.  In  a  few,  however,  in 
which  the  margins  of  the  feathers  are  differently  colored,  or  of  a  me- 
tallic gloss,  the  true  arrangement  may  be  very  plainly  seen.  Take,  for 
instance,  a  full  grown  male  of  Schlegelia  wiUoni  (U,  S.  Nat.  Mus.  No. 
113848),  and  it  needs  but  a  glance  to  convince  us  that  of  the  series 
overlaying  the  greater  coverts,  viz,  the  medians,  three  of  the  anterior 


•  The  Cubital  Coverts  of  the  Euornithae  in  Relation  to  Taxonomy.  <  Proc.  Roy. 
Phys.  Soc.,  Edinburgh,  x,  pt.  ii  (session  1889-'90),  pp.  317-333  -f  pi.  xv. 
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ones  overlap  distally  while  six  posterior  ones  overlap  proxinuMyy  and, 
moreover,  that  there  is  above  them  a  well  differentiated  series  of  minor 
coverts  (as  distinguished  from  the  marginals)  the  overlap  of  which  is 
distal;  in  other  words:  The  arrangement  is  absolutely  in  every  partica- 
lar  as  described  by  Mr.  Goodchild  for  the  Corridce.  If  any  one  will 
take  the  trouble  to  examine  Mr.  Goodchild's  own  fignre  representing 
the  cubitals  of  a  Bird  of  Paradise  (Fig.  3),  he  will  find  that  in  the  row 
of  medians  there  are  two  feathers  with  proximal  overlap,  thns  differing 
materially  from  his  description. 

It  is  plain  from  the  above  that  the  Paradisceinw  proper  form  no  excep- 
tion from  the  genuine  passerine  arrangement  of  the  cubitals. 

Mr.  Goodchild  makes  out  another  exception,*  however,  for  later  on 
he  states  that  the  Bower  Birds  (which  I  regard  as  a  subfamily  of  the 
Paradisasidcv)  have  a  picarian  arrangement  of  the  minor  coverts:  <<  In 
these  more  than  one  row  of  minor  coverts  occur,  each  with  proximal 
overlap."  He  even  goes  so  far  as  to  admit  as  a  possibility  that  subse- 
quent research  may  prove  that  the  birds  in  question  rightly  belong  to 
the  Picarians  and  not  to  the  Passeres  at  all  (not  to  speak  of  his  class* 
iiig  the  Bower  Birds  with  the  Cotingidije  among  the  Mesomyodi). 

With  a  splendid  male  of  Ptifonorhynchus  violaceus  (U.  S.  Nat.  Mos. 
No.  121196)  before  me,  I  must  again  disagree  with  Mr.  Goodchild's 
conclusions.  The  firm  structure  of  these  feathers,  coupled  with  the 
metallic  gloss  of  the  margins,  makes  it  easy  for  ns  to  observothat  a 
few  of  the  anterior  medians  have  distal  overlap,  while  at  least  eight  of 
the  same  series  overlap  proximally,  and  that  the  first  row  of  minors 
overlap  distally  as  in  a  well  regulated  passerine  bird  they  ought  to  da 

There  can,  therefore,  be  but  little  doubt  that  the  Bower  Buds  in 
these  respects  conform  with  the  Paradise  Birds  and  with  the  Gorvidw. 
Mr. Goodchild's  '^Tabular  View,"  on  page 331, is  thus  fortunately  purged 
of  a  feature  which  might  be  urged  as  a  reason  against  the  view  held  by 
him  of  the  great  value  of  the  cubital  arrangement  for  classificatory 
purposes,  a  view  which  I  am  happy  to  say  that  I  have  held  ever  since 
I  gave  ornithological  classification  any  thought,  but  of  which  I  became 
somewhat  doubtful  when  I  saw  the  Paradisceidae  separated  from  the 
other  Passeres  and  included  in  a  group  with  the  Hummingbirds, 
Swifts,  and  Trogons. 


*ThlB  exception  is  not  noted  in  the  soheme  on  p.  331. 
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NOTES  ON  SOME  NORTH  AMERICAN  SNAKES. 
BY 

Leonhard  Stejneger, 

Curator  of  the  Department  of  Reptiles  and  Batrachians, 
Rena  humlUs  H.  &  G. 

The  Museam  has  recently  received  from  Mr.  Herbert  Brown,  Tucson, 
Arizona  (who  on  several  occasions  has  favored  us  with  valuable  mater- 
ial), four  specimens  of  this  worm-snake,  makin^f  the  first  record  of  this 
rare  species  from  eastern  Arizona.  They  are  especially  valuable  because 
they  show  the  individual  variation  both  in  the  position  of  the  eye  and 
the  width  and  shape  of  the  median  cephalic  series  of  scales. 

W^e  have  now  specimens  from  southern  California,  from  Yuma,  from 
Tncson,  and  from  the  Cape  region  of  Lower  California.  Professor  Cope 
has  recorded  it  from  Batopilas,  Mexico  (Proc.  Amer.  Philos.  Soc,  xyiii, 
p.  262),  though  no  reference  to  this  locality  is  found  in  his  Catalogue  of 
Batrachians  and  Reptiles  of  Central  America  and  Mexico  (Bull.  U.  S. 
Nat.  Mus.,  No.  32, 1887).*  It  also  occurs  at  Colima,  on  the  west  coast 
of  Mexico,  if  I  am  not  mistaken  in  referring  Bocourt's  Siagonodon  dugesii 
(Miss.  Sc.  Mex.,  Bept.,  livr.  8, 1882,  p.  507,  pi.  xxix,  fig.  9,  pi.  xxx,  fig. 
4),  as  a  synomym  to  the  present  species.  I  can  find  no  character  in  the 
description,  nor  in  the  figures,  by  which  to  separate  it  from  R,  humilis. 

LeptotsrphlopB  dnlcia  (B.  &  G.)- 

Sftefiostoma  being  preoccupied,  Leptotyphlops  of  Fitzinger,  the  next 
name  in  point  of  date,  takes  its  place,  and  from  this  the  family  will 
have  to  be  called  Leptotyphlopidce  Instead  of  StenostoniidWj  or  Stenostoma- 
tidw.    Olaticonia  is  two  years  younger  than  Leptotyphlops. 

A  specimen  (No.  15534)  collected  in  Cook  County,  Texas,  was  recently 
obtained  from  Mr.  O.  H.  Bagsdale,  which  is  remarkable  for  the  height 
of  the  anterior  labial,  this  shield  having  the  same  size  and  proportions 
as  in  the  L.  albifrons  figured  by  Bocourt  (Miss.  Sc.  Mex.,  Kept.,  livr.  8, 
1882,  pi.  XXIX,  fig.  10*),  though  otherwise  quite  normal. 

In  a  good  series  of  undoubted  L,  dulcis  I  find  considerable  variation 
in  this  respect,  and  the  difference  is  probably  of  no  consequence.  This 
pecnliarity,  however,  led  to  an  examination  of  the  literature  and  to  a 
comparison  of  the  specimen  with  Garman's  description  of  StenoBtoma 

"^  op  citf  p.  63,  8teno8toma  dulce  is  given  as  from  Batopilas.  I  am  nnable  to  say 
-which  of  the  two  identifications  is  the  correct  one.  r 
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rubellumy  from  Uvalde,  Texas  (Rept.  Batr.  N.  Am.,  I,  1883,  Ophid.,  p. 
130).  He  distiuguished  it  from  L.  dulcis  first  by  the  number  of  scale 
rows  being  fourteen  and  not  fifteen,  bat  Gope  has  already  shown  the 
latter  namber  to  be  erroneous  (Proc.  Phila.  Ac.,  1861,  p.  305).  The  next 
point  of  diflference  is  the  "  complete  separation  of  nasals  by  the  rostral," 
but  this  is  the  case  in  every  one  of  the  nine  specimens  of  JL  dnke  ex- 
amined  by  me,  inclading  the  type.  The  next  character  relied  upon  is 
the  number  of  infralabials,  these  being  five  in  rubellum  and  four  in  dulr 
m,  but  here  the  original  description  of  the  latter  is  again  at  faalt,  for 
in  the  type  I  count  five  infralabials.  Finally  rubellum  is  stated  to  have 
^<  only  the  anterior  parietal  (i.  a.,  postocular)  in  contact  with  the  poste- 
rior labial,"  implying  that  in  L.  dulcis  the  posterior  parietal  (»• «.,  the  par- 
ietal proper)  is  also  in  contact  with  the  posterior  labial.  So  it  is  also 
described  in  the  original  description,  and,  moreover,  an  examination  of 
the  type  shows  that  this  is  the  condition  of  the  left  side  of  its  fa(%, 
while  on  the  right  side  the  two  shields  in  question  are  separated  bj 
another  smaller  shield,  the  normal  condition,  which  is  found  in  all  the 
other  specimens.  There  can,  accordingly,  be  no  doubt  that  8.  rubeUim 
is  only  a  synonym  of  i.  dulcis. 

The  occurrence  of  L.  dulcis  so  far  north  is  highly  interesting,  being 
the  northernmost  locality  on  record,  as  Gook  Goiinty  adjoins  the  Indian 
Territory. 

Lampropeltis  moltistrata  Kbnk. 

A  young  specimen  of  this  rare  species  was  received  throngh  Dr. 
Timothy  B.  Wilcox,  U.  S.  Army,  from  Glover  P.  Wilcox,  who  collected 
it  at  Fort  Niobrara,  Nebraska  (U.  8.  Nat.  Mus.  No.  16108),  thns  con- 
firming my  suspicion  that  the  habitat  of  the  type  specimen,  as  origi- 
nally given  by  Kennicott,  was  correct,  viz.  Fort  Lookout,  Nebraska, 
and  that  the  later  substitution  of  Fort  Benton,  Montana,  r^te  on  an 
error  (see  Coues  and  Yarrow,  Bull.  U.  S.  Geol.  and  Oeogr.  Surv.  Tem^ 
IV,  1878,  p.  284). 

This  specimen,  although  agreeing  with  the  type  in  the  more  impo^ 
tant  features,  for  instance,  scale-rows  twenty-three,  and  temporals  two 
and  three,  differs  in  many  others.  Thus  the  supralabials  are  seven  and 
not  eight,  as  in  the  type,  and  the  coloration  is  still  more  aberrant,  for 
while  in  the  type  the  white  dorsal  interspaces  hardly  average  more  than 
three  scale-rows,  in  the  Niobrara  specimen  they  are  nearly  twice  that 
width ;  but  as  the  red  spots  in  the  latter  are  rather  narrower,  the  nam- 
ber  of  white  spaces  between  head  and  vent  is  nearly  alike,  viz,  twenty- 
eight  in  the  latter  and  thirty-one  in  the  type.  While  in  the  type, 
however,  the  black  bordering  to  the  red  spots  descends  as  far  down 
as  to  encroach  upon  the  gastrosteges,  in  the  Niobrara  specimen  they 
do  not  touch  the  gastrosteges  at  all;  in  the  latter  there  is,  moreover, 
a  very  distinct  black  postocular  black  spot  covering  the  lower  postoc- 
ular and  the  lower  temporal,  a  mark  not  found  in  the  type. 
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Iiampropeltis  annulata  Kenn. 

Two  specimens  (17031-17032)  recently  received  from  Cameron  County, 
Texas,  consequently  from  near  the  type  locality,  bear  out  fully  the  char- 
acters ascribed  to  this  form  as  distinguished  from  X.  gentilis. 

This  species  has  suffered  considerably  at  the  hands  of  herpetologists 
in  spite  of  the  pretty  good  original  description  by  Kennicott,  and  the 
geographical  distribution  has  accordingly  been  more  or  less  in  doubt. 

To  begin  with  the  catalogue  of  the  specimens  in  our  Museum,  pub- 
lished by  Dr.  Yarrow  (Bull.  U.  S.  Nat.  Mus.  No.  24,  p.  90),  two  of  Ken- 
nicott's  original  specimens,  viz:  Nos.  1855  (by  misprint  1845)  and  426, 
are  enumerated  under  L.  gentilis,  while  under  L.  annulata  proper  No. 
1857  (=4293)  is  the  type.  The  other  specimen  enumerated  under  the 
latter  name  is  no  L.  annulata  at  all,  but  a  L.  pyrrhomelas. 

Kennicott's  type  came  from  Matamoras,  Mexico,  just  across  the 
border,  while  his  second  specimen  was  from  the  Texan  town,  Browns- 
ville, just  opposite.  Cope,  in  preliminarily  mentioning  Kennicott's  new 
species  enumerated  a  specimen  from  Texas.  (Pr.  PhiL  Ac,  18G0,  p. 
257.)  In  1875,  in  his  Check  List,  etc.  (Bull.  U.  S.  Nat.  Mus.  No.  1),  on 
page  36,  the  habitat  of  L.  annulata  is  given  as  '*  Kansas,  Arkansas, 
and  Texas,"  while  on  page  81  it  is  stated  to  be  one  of  the  '<  species 
confined  to  the  Texan  district."  Naturally  looking  for  the  species  (or 
subspecies)  in  his  "On  the  Zoological  Position  of  Texas"  (Bull.  U.  S. 
Nat.  Mus.  No.  17, 1880),  one  is  disappointed  at  finding  no  reference  to 
it  whatsoever.  Again,  as  the  type  was  from  Mexican  territory,  one 
might  expect  to  find  a  reference  to  it  in  his  Catalogue  of  Batrachians 
and  Beptiles  of  Central  America  and  Mexico  (Bull.  U.  S.  Nat.  Mus.  No. 
33, 1887),  but  it  is  not  there,  not  even  among  the  synonyms. 

Under  these  circumstances  it  seems  advisable  to  record  any  addi- 
tional specimens  which  might  throw  light  on  the  geographical  distri- 
tribntion  of  this  form,  and  to  mention  that  the  National  Museum,  in 
addition  to  those  already  enumerated,  possesses  a  specimen  from  San 
Antonio,  Bexar  County,  Texas  (No.  7116). 

Lampropeltis  rhombomaculata  (Holb.). 

Until  a  very  few  years  ago  this  snake  was  considered  a  southern 
species  confined  to  the  Carolinas  and  Georgia.  In  1888  I  myself  col- 
lected one  opposite  Georgetown,  in  the  District  of  Columbia,  on  the 
Virginia  side  of  the  Potomac  (U.  S.  Nat.  Mus.,  No.  15329),  and  Dr.  A. 
K.  Fisher  obtained  another  near  Alexandria,  Virginia,  (Cope,  Pr.  U.  S. 
Nat.  Mus.,  1888,  p.  381).  A  third  (No.  13613)  is  in  the  Museum  from 
Virginia  probably  not  far  from  Washington,  Geo.  Shoemaker,  collector, 
and  a  fourth  from  Dunn-Loring  (No.  17444)  collected  by  Mr.  Figgins, 
September  9, 1890.  These  were  all  from  the  Virginia  side.  In  1889, 
however,  one  was  collected  by  Mr.  Charles  W.  Richmond,  at  Bladeus- 
burg,  Md.  (No.  17294),  and  in  1890  two  were  taken  in  Brookland,  Dis- 
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trict  of  Columbia  (Xo.  16392),  by  Mr.  Holtoii,  aud  No.  1C380  by  Prof.  W. 
B.  Barrows.  During  the  present  year  Mr.  Andabon  Ridgway  secured 
a  third  specimen  in  the  same  suburb  of  Washington  within  a  few  hun- 
dred feet  of  where  the  others  were  taken. 

Drymobitis  marsazltlfems  (Schl.). 

Schlegel  described  his  Herpetodryas  margaritiferus  from  a  specimen  in 
the  Paris  Museum^  ^'decouvert  k  la  Nouvelle  Orltons  par  M.  Barabino." 
Duro^ril,  however,  in  the  Erp^tologie  g^n^rale,  yii,  p.  540,  says  that 
^^V  individu  type  de  VHerpetodryaa  perU^  de  M.  Schlegel,  k  ^t&  adresa^ 
de  New  York  par  M.  Barabino,"  but  adds  that  since  then  several  other 
specimens  had  been  received,  among  them  "qnatre  autres  originaires, 
les  uns  du  Mexique,  les  autres  de  la  Nouvelle-Orl^ans."  The  latest 
author  to  report  upon  the  snakes  in  the  Paris  Museum,  Mr.  Booourt 
(Miss.  Sc.  Mex.,  ZooL,  Bept.,  p.  718, 1890)  only  remarks,  ^<  La  collection 
erp^tologique  du  Museum  renferme  de  nombreux  individus  de  cette 
esp^e :  les  uns  out  6t6  receuillis  par  M.  Barabino  dans  le  sud  des 
Etats-Unis." 

As  will  be  seen,  the  authenticity  of  the  early  records  of  this  species 
having  been  found  within  the  United  States  are  somewhat  defective, 
and  the  definitive  location  of  it  within  our  boundaries  is  therefore  very 
interesting.  The  proof  is  furnished  by  four  specimens  (U.  S.  Nat  Mob. 
Nos.  17069-17072),  which  were  collected  in  Oameron  Oounty,  the  south- 
westernmost  county  of  Texas. 

Tropidoclonion  lineatum  (  Hallow.  )• 

Mr.  Julius  Hnrter  has  recently  discovered  this  species  in  St.  Louis, 
Missouri,  and  presented  the  Museum  with  several  specimens  (16485- 
16487).  I  found  the  ground  color  (which  was  drab  in  the  living  speci- 
mens) to  vary  a  great  deal  in  shade,  some  being  lighter,  with  the  dark 
dots  very  distinct,  others  being  darker  and  consequently  more  uniform. 

With  regard  to  the  subspecies  recently  described  by  Mr.  B.  Ells- 
worth Call  ( Amer.  Journ.  Sc.  (3),  XLi,  April,  1891,  p.  298),  as  T.  I.  wmw, 
I  can  only  say  that  I  fail  to  discover,  from  his  description,  any  differ- 
ence which  would  separate  the  Iowa  specimens  from  Hallowell's  type 
which  came  from  Kansas,  or  from  those  before  me  from  Missouri  In 
the  latter  I  count  nineteen  scale  rows,  the  same  number  as  given  bj 
Hallo  well  in  the  original  description,  as  well  as  by  Mr.  Gall  for  his  sab- 
species,  although  he  states  that  it  <^  differs  in  the  number  of  rows  of 
dorsal  scales." 

1  St.  Louis  is,  with  the  exception  of  Urbana,  111.,  the  most  eastern  reli- 
able record  of  this  species,  for  the  specimen  No.  10089,  in  Yarrow's  cat- 
alogue of  specimens  in  the  U.  S.  National  Museum  (Bull.  24,  U.  S.  Nat 
Mus.,  p.  131),  given  as  T.  lineatum  is  really  a  Storeria  oedpitomaeulata, 
and  the  locality  ^^  Hughes,  Ohio,"  for  the  present  species  should  there- 
fore be  eliminated. 
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The  occurreDce  of  T.  lineatum  id  tho  very  city  of  St.  Louis  is  so 
interesting  that  I  asked  Mr.  Barter  for  more  detailed  information,  which 
he  kindly  famished  in  a  letter  of  October  11, 1890,  in  which  he  writes 
as  follows : 

This  snake  is  only  foan^,  to  my  knowledge,  along  the  rivei  front  near  the  Arsenal 
groands  in  the  city  of  St.  Louis.  The  place  in  which  it  is  found  covers  a  space  of 
about  three  blocks  and  coDsists  of  an  abandoned  and  partly  refilled  quarry.  Here 
they  live  among  rocks^in  the  ground  and  under  bushos,feeding  on  worms  and  insects, 
a  fact  which  I  ascertained  by  examining  the  contents  of  their  stomachs.  They  were 
very  common  some  three  years  ago,  but  are  now  getting  scarce  owing  to  the  location 
being  utilized  for  railroad  purposes.  Having  kept  specimens  in  captivity  I  am  able 
to  state  that  this  species  is  viviparous,  one  of  them  bringing  forth  as  many  as  six 
young  ones. 

Coniophanes  imperialls  (Baird). 

Two  specimens  of  this  rare  snake  have  recently  been  collected  in 
Cameron  Ooanty,  Texas  (U.  S.  Nat.  Mas.,  Nos.  37067, 17068). 

I  have  bat  little  hesitation  in  referring  to  this  species  as  a  synonym 
Peters'  Dromicus  clavatus^*  for  althoagh  the  reference  of  the  latter  to 
the  genas  Dromicus  implies  that  the  posterior  teeth  are  not  grooved, 
yet  the  descriptions  and  figures  agree  so  absolately  with  my  specimens 
of  0,  imperialism  in  which  the  posterior  teeth  are  certainly  grooved,  that 
I  am  forced  to  believe  that  Peters  did  not  examine  the  dentition,  or, 
what  is  more  likely,  that  the  posterior  teeth  had  been  broken  o*ff  in  the 
unique  example  at  his  disposal.  How  natural  it  would  be  for  Peters 
to  refer  this  species  to  Dromiem  (or  rather  to  Khadincea^  the  species  of 
which  both  Peters  and  Giinther  refer  to  Dromicus)  when  ignorant  of  its 
dentition,  may  be  easily  understood  when  one  reflects  that  Cope  has 
repeatedly  referred  to  the  present  species  as  **  Rhadincea  imperialis.^ 

Leptodeira  aeptentrionalis  (Kenn.). 

An  additional  specimen  (U.  S.  Kat.  Mus.  No.  17066)  has  recently 
been  received  from  Cameron  Couut^^,  Texas,  not  far  from  the  locality 
of  the  original  type.  The  tail  is  less  than  one-fourth  the  total  length ; 
twenty-three  scale  rows. 


•Cope,  Bull  U.  S.  Nat.  Mus.,  No.  .'12,  1887,  p.  79,  quotes  '*  Dromicus  olavaiua  Gttn- 
ther,"  with  the  habitat  Guatemala.  Is  this  intended  to  be  the  same  species  f  Peters' 
Bpecimeu  came  from  *'  Mexico." 
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BY 

Robert  Ridgway, 

Curator  of  the  Department  of  Birds, 

In  his  recently  published  catalogue  of  the  TracheophonsB,*  pages 
118-121,  Dr.  P.  L.  Sdater  recognizes  three  species  of  Sittasomusj  as 
follows : 

1.  8.  erithacus  (Licht.),  "SB.  Brazil,  Paraguay,  Bolivia,  and  N. 
Argentina."  (Synonyms,  Dendrocolaptes  sylviellus  Temm.,  and  Sitta- 
90fnu8  temminckii  Less.) 

2.  B.oUvaceus  Max.,  ^*S.  Mexico,  Gen tral  America,  and  Sonth  America 
down  to  Brazil.''  (Synonyms,  SittcLsomus  grisetM  Jard.,  8.  anMzontbs 
Lafr.,  8.  sylvioides  Lafr.,  and  8.  pectinicaitdus  Gab.  and  Heine. 

3.  8.  stictolcBmus  Pelz.,  Amazonia. 

Of  these  three  species  the  U.  S.  National  Museum  possesses  speci- 
mens of  all  but  the  last,  besides  numerous  examples  which  can  not  be 
referred  to  either  8.  erithacus  or  8.  olivaceus.  A  considerable  number 
of  additional  specimens  have  been  borrowed  from  the  American  Mu- 
seum of  Natural  History,  New  York  City,  and  the  Boston  Society  of 
Natural  History,  including  the  types  of  8.  olivficeus  Max.,  and  8,  ama- 
zontu  Lafr.,  so  that  altogether  a  very  fair  series  of  the  different  forms 
has  been  brought  together  for  comparison.  The  careful  examination 
of  this  material  immediately  convinced  me  that  the  actual  number  of 
recognizable  forms  is  at  least  double  that  recognized  by  Dr.  Sclater ; 
indeed,  it  is  a  matter  of  great  surprise  to  me  that  forms  so  strongly 
characterized  as  8.  griseus  Jard.,  8.  sylvioides  Lafr.,  and  an  unnamed 
one  from  western  Ecuador  could  ever  have  been  referred  to  the  species 
into  which  Dr.  Sclater  has  merged  them.  Examination  of  the  type 
specimen  also  shows  that  8.  olivaceus  Max.,  instead  of  being  one  of  the 
forms  which  the  distinguished  authority  cited  has  ^Humped"  under 
that  name,  is  really  referable  to  8.  erithact^  ( Licht. ),t  and  ihat  the  so- 

*  Catalogue  |  of  the  |  Passeriformes,  |  or  |  Perohiog  Birds,  |  in  the  |  collection  |  of 

the  I  British  Mnseam.  | |  Tracheophona),  |  or  the  Families  |  Dendrocolaptida^i 

Formicariid»,  |  Conopophagid®,  and  Pteroptochidie.  |  By  |  Philip  Lntley  Sclater.  | 
London:  |  Printed  by  order  of    the  Trustees,  |  1890.    (Constituting  Volume  xv  of 
the  "  Catalogue  of  the  Birds  in  the  British  Museum.") 

t  Mr.  J.  A.  Allen  has  already  made  this  identification  (see  Bull.  Am.  Mns.  Nat. 
Hist.,  vol.  II,  No.  3,  1889,  p.  247),  but  I  was  not  aware  of  it  until  after  the  above  was 
written. 
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called  aV.  oUvaceus  from  southwestern  Brazil  (presumably  the  same  as 
the  one  occurring  in  Bolivia  and  northern  Argentina)  is  a  still  different 
form,  as  is  also  the  form  inhabiting  the  upper  Amazon  Valley  {8.  ama- 
Zonus  Lsktr.).  I  have  not  been  able  to  inspect  any  example  fjram  any 
part  of  Colombia,  Venezuela,  or  Guiana,  and  can  not,  therefore,  offisr 
an  opinion  as  to  the  affinities  of  birds  from  the  more  northern  parts  of 
South  America. 

The  forty-four  specimens  before  me  I  find  very  easily  separable  into 
six  groups  (some,  perhaps,  of  only  subspecific  rank)  by  the  following 
characters:* 

a}.  Throat  not  spotted. 
hK  Pale  band  acrofls  inner  webs  of  remiges  very  sharply  defined^  very  distinct  on 
secondaries  as  well  as  primaries,  and  in  color  distinctly  yellowish. 
0^  Tail  and  secondaries  oinnamon-chestnnt. 
d*.  Under  parts  olive- yellowish.    Hab.:  Brazil  (Bahia,  Rio  Janeiro,  SapitibA|t 
Ypanema,  *  etc. ) ;  '*  Paraguay ; "  "  Bolivia ;  **  *'  N.  Argentina." 

1.  S.  erithacwi  (Licht). 

d^.  Under  parts  grayish  olive  or  olive-grayish. 

6^  Back  mixed  rosty  and  olive,  t 

/^  More  olivaceous,  with  much  smaller  bill;   under  wing-ooverts  and 

band  across  remiges  deeper  yellowish.     Hab.:   Interior  of  soathem 

Brazil  (Cbapada,  Matto-grosso) ;  Paraguay  f  Bolivia  f  northern  Argen- 

tinat 2.  S.  chapad^M  Ridgw. 

/>.  More  grayish,  with  much  larger  bill ;  under  wing-coverts  and  baod 
across  remiges  paler  yellowish.    Hab.:  Upper  Amazons. 

3.  S,  afMSonus  Lafir. 
ifl.  Back  uniform  russet-brown,  very  different  from  color  of  top  of  head. 

Hab.:  Costa  Rica  (and  Yeraguaf)  to  southern  Mexico. 

4.  S,  9ylvioide$  Lafr. 
0^  Tail  and  secondaries  clear  tawny.    Hab.  :  Western  Ecuador  (Gnayaquil, 

Babahoyo,  Chlmbo) b,  S.  CBquatarialia^idgv. 

Ifi  Pale  band  across  inner  web  of  remiges  not  sharply  defined,  very  indistinct  on 
secondaries,  and  in  color  white,  or  yellowish  white.    Hab.:  Tobsgo. 

Trinidadt  Venezuelat 6. 5.  </mfiM  Jard. 

a<  Throat  spotted.    Hab.  :  Upper  Amazon 7.  S.  BiictoUemus^  Pels. 

The  principal  synonymy  of  these  various  forms  is  as  follows : 
1.  Sittaaomus  erithacus  (Licht.). 

DendroooUpies  erithacus  Licht.,  Abb.  Akad.  Berl.,  1820,  259,  pi.  1. 

8itta8omu9  erythaoua  Bonap.,  Consp.  i,  1850,  209.— Pelz.,  Om.  Bras.  1871,  59. 

SittoMmus  erithacus  Lafr.,  Rev.  Zoul.  1850,  5'«9.— ScL.,  Cat.  B.  Brit.  Mas.,  xv, 
1890, 119. 
Siiiasomua  sylviellus  Trmm.,  PI.  Col.  livr.  12,  Sept.  27,  1823,  pi.  72,  fig.  1. 
Sittasomus  olivaceus  Max.,  Beitr.  iii,  1830  (T),  1146. 

There  can  be  no  question  that  the  type  of  8.  olivaceus  Max.  beloDgs 
to  this  species.    Its  coloration  is  a  little  modified  by  exposure  to  the 

*  S.  stictolcemus  Pelz.,  being  also  included  in  the  synoptical  table  to  render  it  more 
nearly  complete. 
iFide  PsLZBLN,  Om.  Bras.,  p.  59. 
X  The  colors  of  the  rump  and  top  of  head,  respeotiyely. 
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light  (being  a  moanted  specimeu),  the  plumage  of  the  head,  neck,  and 
body  being  considerably  duller  than  in  other  specimens  of  8.  erithiwuSf 
though  considerably  more  yellowish  than  in  any  of  the  seventeen  ex- 
amples of  8,  chapadensisj  but  the  paler  under  tailcoverts,  sharper  out- 
line of  the  yellowish  spot  on  inner  web  of  the  fourth  primary^  and  other 
characters,  render  the  identification  certain. 

2.  Sittasomus  chapadenais  Ridgw.  (Sp.  uov.) 

VSitiatomua  erithacas  ScL.  and  Saly.,  P.  Z.  S.  1879,  622  (Bolivia).— SCL.  and  HUDS., 
Arg.  Orn.  i,  1888,  198  (Salta,  Arg.  Rep).— Bkrl.,  J.  f.  O.  1887, 132  (Paraguay). 

l^Sittasomus  olivaceua  White,  P.  Z.  S.,ld82,  613  (Salta,  Arg.  Rep.)— Pblz.,  Orn.  Bras., 
1871,  59  (Engenho  de  Gama  and  £.-de  Pari,  Brazil). 

Sp.  Char. — Much  less  yellowish  olive  than  8.  eritha>cu8,  with  rufous- 
chestnut  of  wings  more  extended  (spreading  over  at  least  terminal  half 
of  outer  webs  of  primaries),  and  yellowish  spot  on  inner  web  of  fourth 
primary  less  sharply  outlined.  (Type,  No.  33741,  Am.  Mus.  Nat.  Hist. 
Ghapado,  Matto  Grosso,  Brazil,  May  16, 1885,  H.  H.  Smith.) 

3.  SittasomuB  amazoniia  Lafr. 

Sittaaomua  amazotiM  Lafr.,  Rev.  Zoul.  1850,  59u. — Pelz.,  Orn.  Bras.  1871,  59  (Borba, 

Barra  and  Theotonio,  Brazil). 
SitUisomus  olivaceM  ScL.,  Cat.  H.  Brit.  Mus.,  xv,  1890,  119  (part). 

Sp.  Char. — Much  grayer  than  8.  ohapadensis,  the  under  parts  being 
dall  olivaceous-gray,  without  the  slightest  yellowish  cast,  the  top  of 
head  and  hind  neck  similar,  but  darker ;  outer  webs  of  primaries  much 
less  rusty,  even  the  outermost  secondaries  being  olivaceous  rather  than 
rusty;  pale  band  across  inner  webs  of  remiges  less  yellowish ;  bill  and 
general  dimensions  larger. 

4.  Sittasomus  aylvloides  Lafr. 

SUtawmua  9ylvioide8  Lafr..  Rev.  Zocil.  1850,  590  (Mexico). 

SiitanomiM  pectin%€adu8  Gab.  and  Heine,  Mas.  Hein.  ii,  Aug.  26, 1859,  33  (Mexico). 

Sitiatamus  olivaceua  Sol.,  Cat.  B.  Brit.  Mus.,  xv,  1890,  119  (part). 

This  form  closely  resembles  8.  amazonua  in  the  grayness  of  its  colora- 
tioD,  but  is  distinguished  by  smaller  size,  uniform  brown  back,  and 
much  deeper  chestnut  of  wings^  tail,  and  under  tail-coverts.  Possibly 
Colombian  specimens  may  belong  here. 

5.  Sittasomus  eequatorialis  Ridgw. 

8itta9omu8  amazonua  Berlepsch  and  Taczan.,  P.  Z.  S.  1883,  5^  (Chimbo,  W.  Ecua- 
dor). 

Bp.  Char.— Top  of  head  and  hind  neck  grayish  olive;  back,  scapu- 
lars, and  wlng-coverts  raw  umber  brown,  rather  deeper  on  the  scapulars; 
nimp,  upper  tail-coverts,  and  tail  clear  tawny,  or  orange* tawny ;  second- 
aries similar,  but  rather  duller.  Under  parts  uniform  pale  grayish 
olive,  except  under  tail  coverts,  which  are  clear  ochraceous.    (Type,  No. 

50712,  U.  S.  Nat.  Mus.,  Guayaquil,  Ecuador,  Dr.  A.  Destruge.         t 
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The  peculiarly  light  tawny-rufous,  almost  orange-rufous,  hue  of  the 
tail,  rump,  secondaries,  etc.,  strikingly  different  from  the  deep  cheatDut 
or  chesnut-rufous  color  of  the  same  parts  in  other  forms,  is  the  most 
obvious  character  of  this  w^l-marked  species  or  race. 

6.  Sittasomus  griseus  Jard. 

Sitt<i8omu8  gnseus  Jard.,  Ann.  and  Mag.  N.  H.,  xix,  1847,  82  (Tobago). 
8iUasomu8  olivaceua  Sol.,  Cat.  B.  Brit.  Ma8.,xv,  1890, 119  (part). 

With  the  exception  of  8.  stictoUemus  this  is  the  most  distinct  species 
of  the  genus,  differing  conspicuously  from  all  the  other  forms  in  the 
light  olivaceous  back  and  scapulars  (concolor  with  the  head  and  abruptly 
defined  against  the  tawny-rufous  of  the  rump),  and  in  the  verv  much 
restricted  pale  (white  instead  of  buffy  yellowish)  band  across  the  inner 
webs  of  the  remiges,  this  band  furthermore  becoming  nearly  obsolete  on 
the  secondaries,  which  likewise  are  without  the  distinct  blackish  sab- 
sterminal  space.  Its  characters  were  accurately  and  minutely  given  by 
Jardine  in  the  description  above  cited. 

7.  Sittasomus  atictolsemus  Pelz. 

Sittaa&mua  stictolmceus  Pklz.,  Orn.  Bras.,  1871,  59  (Borba,  np.  Amazon).— Sol.,  Cat  B. 
Brit.  Mus.,  XV,  1890,  120. 

This  species,  which  I  have  not  seen,  differs  from  all  the  others  in  its 
spotted  throat.    Possibly  it  is  not  strictly  congeneric  with  them. 
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ON  THE  SNAKES  OF  THE  CALIFORNIAN  GENUS  LICHANURA. 

BY 

Leonhard  Stejneger, 

Curator  of  the  Departmeut  of  Reptiles  and  Batrachians. 

In  a  recent  paper  oa  some  forms  of  the  Bold  genus  Lichanura  (Proc. 
U.  S.  Nat.  Mus.,  XII,  1889,  pp.  98-99)  the  present  writer  remarked 
"  that  it  is  more  than  probable  that  additional  material  will  alter  the 
above  results,"  and  that  <^  the  manifest  great  variability  of  the  charac- 
ters derived  from  the  number  and  shape  of  scales'  and  plates  in  these 
snakes  makes  it  quite  likely  that  some  of  the  forms  here  recognized,  in 
the  fnture  will  be  recognized  only  as  varieties." 

I  have  subsequently  had  the  opportunity  to  study  the  extreme  vari- 
ability in  the  allied  genus  Charina  (Proc.  U.  S.  Nat.  Mus.,  xiii,  1890, 
pp.  177-182),  about  which  I  had  occasion  to  state  (p.  179)  that  in  an 
extensive  series  ^'  no  two  specimens  are  alike  as  far  as  the  plates  of  the 
head  are  concerned,"  and  that  <'  there  is  hardly  an  individual  with  both 
halves  of  the  head  alike." 

These  results  had  already  greatly  influenced  my  views  in  regard  to 
the  various  species  of  Lichanura^  and  additional  material  since  received, 
for  which  we  are  again  under  obligations  to  Mr.  Charles  B.  Orcutt, 
of  San  Diego,  California,  has  made  it  desirable  to  review  the  whole 
question. 

The  result  would  have  been  very  unsatisfactory,  however,  or  I  should 
perhaps  say  it  would  have  been  still  more  unsatisfactory  than  even  now, 
had  it  not  been  for  the  liberality  of  the  authorities  of  the  Philadelphia 
Academy  of  Natural  Sciences,  who  promptly  and  generously  granted 
my  request  for  the  loan  of  the  type  specimens  of  L.  myriolepis  and 
roseofusca, 

A  series  of  9  specimens  of  these  rare  snakes  is  a  material  greater 
than  any  one  before  me  has  been  able  to  compare.  The  enormous  indi- 
vidual variability,  which  I  shall  demonstrate  later  on,  renders  the  re- 
sult, nevertheless,  somewhat  doubtful,  and  although  it  may  be  regarded 
as  a  step  towards  the  final  settlement  of  the  question,  I  must  still  regard 
it  as  only  preliminary.  In  treating  of  it  I  shall  therefore  adhere  to  the 
same  conservative  proceeding  which  I  employed  in  regard  to  Charina 
(tarn,  cit.j  p.  181),  viz,  to  recognize  as  distinct  any  form  which  can  not 
be  conclusively  proven  to  be  only  an  individual  variation  of  some  other 
form. 
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The  comparative  large  size  of  the  eye  in  L.  trivirgataj  coapled  with 
the  very  pronoanced  pattern  of  coloration,  might  tempt  one  to  r^ard 
it  as  the  young  of  one  or  another  of  the  forms  since  described,  bat  the 
face  that  the  second  specimen  (U.  S.  Nat.  Mas.,  No.  12602),  althoagb 
very  much  larger  than  the  smallest  of  the  other  forms,  in  color  and 
size  of  eye  agrees  completely  with  the  type  (No.  15502) — a  very  yoang 
individual — seems  to  prove  the  distinctness  of  this  species,  which  has 
so  far  been  found  only  at  the  southern  extremity  of  the  Lower  Galifor- 
nian  peninsula.  The  low  number  of  gastrosteges  may  also  be  a  char- 
acter of  this  species. 

In  addition  to  this  larger  size  of  the  eye  L.  trivirgata  shows  a  very 
pronounced  difference  in  coloration  from  the  forms  collected  farther 
north,  it  being  creamy  white,  with  three  broad  and  abruptly  defined 
blackish-brown  longitudinal  bands,  while  the  others  are  either  entirely 
uniform  above,  or  with  only  faint  indication  of  brownish  zigzag  bands  on 
a  bluish  ground.  Both  specimens  of  this  form  at  hand  are  identical  in 
this  respect,  although  of  very  unequal  size,  and  judging  from  the  origi- 
nal description  the  only  other  specimens  of  this  species  recorded^at 
least  two  (see  Proc.  Phila.  Acad.,  1861,  p.  304)— were  of  the  same  well- 
marked  pattern. 

The  same  reason  which  prevented  us  from  regarding  the  largeness  <rf 
the  eye  as  due  to  young  age,  operates  against  explaining  the  distinct 
color  pattern  as  a  sign  of  immaturity,  for  the  type  of  L,  myriolepis  is 
considerably  smaller  than  Belding's  specimen  of  L.  trivirgataj  and  yet 
it  is  not  more  distinctly  marked  than  all  the  other  specimens  found  to 
the  north. 

As  far  as  scutellation  is  concerned  it  may  at  once  be  stated  that  L 
trivirgata  shows  no  character  (with  one  possible  exception)  by  which  it 
can  be  separated  from  the  forms  described  as  L.  myriolepis^  roseofiuea^ 
and  simplex.  The  extent  of  the  variability  in  these  forms  may  be 
gathered  from  a  glance  at  the  table  of  specimens  given  below,  to  sup- 
plement which  I  may  use  the  same  words  in  which  I  characterized  • 
similar  condition  in  Charina  (Proc.  U.  S.  Nat.  Mns.,  xin,  1890,  p.  179), 
viz,  'Hhere  are  no  two  specimens  alike,"  and  "  there  is  hardly  an  indi- 
vidual with  both  halves  of  the  head  alike." 

The  possible  exception  referred  to  above  is  the  low  number  of  gas- 
trosteges (218);  but  in  view  of  the  extent  of  variation  in  this  respect 
among  the  other  specimens  (224  to  241)  this  character  can  hardly  be 
expected  to  hold. 

As  to  the  forms  Irom  "  northern  Lower  California,"  collected  by  Gabb, 
and  those  from  southern  Upper  California,  the  inspection  of  the  type 
specimens  of  L.  myriolepis  and  roseofusca  has  simplified  matters  con- 
siderably. The  former  is  a  specimen  of  comparatively  small  size,  bat 
fairly  well  preserved ;  the  latter  is  a  skin  in  alcohol  of  a  large  individ- 
ual and  in  a  very  bad  shape.  To  this  unfortunate  circumstance  is 
undoubtedly  due  the  inaccuracies  and  incompleteness  of  the  original 
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description.  I  have  reexamined  the  specimen  with  great  care  and 
minuteness,  and  with  the  original  description  before  me  I  note  the  fol- 
lowing discrepancies : 

The  number  of  scale-rows  in  the  type  of  L.  roseofusca  is  not  thirty- 
six,  bat  at  least  forty ;  the  number  of  scales  in  the  orbital  ring  is  nine 
on  one  side,  ten  on  the  other,  not  seven  and  eight;  anterior  fused  into 
a  large  preocular  on  one  side  only ;  loreals  f  on  one  side  only,  f  on 
the  other. 

When  I  add  that  I  have  only  been  able  to  count  forty-three  scale- 
rows  in  the  type  of  L.  myriolepiSj  it  will  be  seen  that  the  difference 
between  the  alleged  two  species,  or  varieties,  has  been  reduced  to  a 
difference  of  three  scale  rows,  as  the  slight  difference  in  coloration, 
now  entirely  obliterated,  is  hardly  worth  mentioning,  the  other  speci- 
mens showing  that  no  line  can  be  drawn  in  this  respect.  The  differ- 
ence alluded  to  is  so  slight,  however,  and  the  irregularity  of  the  number 
of  scale  rows  in  the  same  individual  so  great,  that  I  have  no  hesitation 
in  now  pronouncing  L,  roseofusca  and  myriolepis  to  be  the  same  thing, 
and  as  the  former  name  is  mentioned  first,  the  species  will  have  to  take 
that  name. 

*  Practically  identical  with  these  specimens  are  three  others  received 
fipom  Mr.  Orcutt  (U.  8.  Nat.  Mus.,  Nos.  16327, 16850,  and  14129).  They 
demonstrate  the  great  variability  of  the  scales  which  have  been  called 
subloreals  (those  written  below  the  line  in  the  diagnoses),  though  in 
reality  only  detached  pieces  of  the  supralabials*),  and,  on  the  other 
hand,  they  seem  to  establish  the  number  three  as  the  characteristic 
nnmber  of  the  true  loreals. 

The  type  of  L.  simplex  (U.  S.  ^at.  Mus.,  No.  13810)  agrees  in  the 
main  with  the  above,  the  only  difference  consisting  in  the  small  nnm- 
ber of  scales  in  the  eye-ring.  But  as  the  number  varies  between  nine 
and  ten  in  the  other  specimens,  and  as  the  paucity  is  due  to  the  plain 
and  irregular  fusion  of  several  of  the  scales,  I  have  no  hesitation  in 
saying  that  the  above  name  should  in  the  future  only  figure  in  the 
synonymical  lists  of  L.  roseofusca. 

The  status  of  L,  orcutti  differs  materially  from  that  of  the  names 
abeady  discussed.  The  low  number  of  scale  rows  stands  so  far  unap- 
proached,  but  for  its  distinction  I  rely  more  upon  the  number  of  true 
loreals,  which  is  only  two  though  in  all  the  other  specimens  of  the 
genus  there  are  three  true  loreals.  This  low  number  is  not  due  to  fusion 
of  any  two  shields,  nor  to  a  shortening  of  the  distance  between  the  eye 
and  the  nostril.  In  addition  hereto  we  have  the  unusually  protruding 
rostral,  so  that,  all  taken  into  consideration,  L.  orcutti  seems  to  be  the 


•  It  wiU  be  8«en  that  I  have  altered  somewhat  the  loreal  forninla  of  the  specimens 
previously  described  by  me,  in  as  much  as  I  have  not  hero  recognized  any  supraloreals. 
Iwos  then  cpite  uncertain  as  to  what  shields  Professor  Cope  included  amon^r  the 
"loreals"  of  his  original  descriptions,  but  after  having  seen  his  specimens  I  have 
nwdified  my  nomenclature  so  as  to  be  comparable  with  his. 
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best  diflFerentiated  form  of  the  group.  In  the  fealares  here  referred  to 
none  of  the  other  specimens  offer  an  approach,  so  that  I  have  do  other 
choice  but  to  regard  it  as  a  good  species. 

Its  status  is  somewhat  like  that  of  Charina  brachyaps  as  compaied 
with  Gk,  plumbea^  and  resting  as  it  does  upon  only  a  aingle  specimen 
the  connecting  link  may  some  day  turn  up.  Then  will  be  the  time  to 
drop  it,  but  not  till  then. 

I  am  thus  forced  to  recognize,  for  the  present,  three  species  whicii 
may  be  distinguished  as  follows : 

a^  Eye  large,  its  diameter  more  than  one-third  the  distance  from  anterior  cantbuBto 
tip  of  mnzzle;  gastrosteges  about  218;  color  whitish  with  three  blackish- 
brown  longitudinal  bands  in  strong  contrast X" 1.  X.  trnti^ftte. 

a*  Eye  smaller,  its  diameter,  one- third  or  less  the  distance  from  anterior  eanthasto  tip 
of  muzzle ;  gastrosteges  224-241 ;  color  brownish  or  bluish  above,  with  or 
without  longitudinal  bands,  which,  when  present,  contrast  but  little  against 
the  ground  color. 

6^  True loreals,  3 ;  scale-rows,  39-43 2.  L.roHQftm. 

53  True  loreals,  2 ;  scale-rows,  35 3.  X.  oreviti, 


Digiti 


ized  by  Google 


TOL.  riv.i 
1891.    J 


PKOCEEDINGS    OF    THE    NATIONAL    MUSEUM. 


516 


I 


■(Wiioiuiinai)  [pix 


1  -iiiim)  q)Sao[  i«>ox 


I  iBoov  JO  dyi  mojj 
'  JO  i9:|9an)p  jo  0|)«^ 


II 
sit 


SSSSt:2SS    S 


Sii^iSi  § 


gi§§a§§8 


^  L*  CO  [•  lO       ^ 

m '<*' eo  e4  m  CO  ci     ci 


•sivajo^     .;^.,;,«;,i,«u^4.  ^ 


oooookoeofH     e 
•JfaiJ-oiCo  ni  eepjos       22tic!.S223     2 


■H^oj-epng 


^^99S£S^^ 


§ 

I 

s 

I 


2 


I 

o 

feoftfic. 


«5 

o  o 

9  V 


Til     ^ 


5l 

(ftO 


0  fl 


is^sas 


iorr'rTrr    j" 


5     5 


*•  c*  -Z  *a  **  ^  u  •«       •^ 


SS^i^S*^"^^    S 


Digiti 


ized  by  Google 


Digiti 


ized  by  Google 


NOTES  ON  COSTA  RICAN  BIRDS. 

nv 
George  K.  Cherrie, 

Omiiholo,i*istf  Costa  Rica  National  Museum* 

The  present  notes  are  based  ou  the  remainder  of  the  collection  from 
which  the  new  species  were  described  in  a  former  paper  in  these  Pro- 
ceedings,* and  is  really  a  continuation  of  that  paper.  I  have,  however, 
added  some  few  notes  from  observations  made  on  birds  in  the  Costa 
Rica  National  Maseum  since  my  retaru. 

I  wonld  here  express  my  thanks  to  the  anthorities  of  the  Smithso- 
nian Institntion  for  the  opportunity  of  examining  their  bird  collection 
in  comparison  with  Oosta  Rica  examples,  and  also  acknowledge  my 
indebtedness  to  Mr.  Eidgway  and  Dr.  Stejneger  for  much  kindly 
assistance. 

Catharus  melpomene. 

In  a  series  of  twenty-seven  adult  birds  of  this  species,  fifteen  from 
the  vicinity  of  San  Jos6,  five  from  various  other  localities  in  Oosta  Eica, 
and  seven  from  Guatemala  and  Mexico,  no  diflFerences  due  to  locality, 
age,  season,  or  s^x  are  observable  that  have  not  already  been  noted  by 
various  writers. 

Catharus  mezicanuB. 

I  have  before  me  a  single  specimen,  a  young  male  Cathartts^  which, 
although  Mr.  Eidgway  has  separated  the  Oosta  Eica  bird  (or  a  form  of 
it)  e^fumosusj  I  believe  is  mexicanusy  having  the  wings  and  tail  'klusky 
brown  with  bistre  brown  edgings,''  and  many  feathers  of  the  back  with 
a  de<;ided  brownish  cast. 

The  specimen  (No.  636,  Museo  Nacional  de  Oosta  Eica,  Jimenez, 
August  4, 1886,  A.  Alfaro)  may  be  described  as  follows: 

Above  brownish  olive,  head  slightly  darker,  feathers  blackish  basally, 
and  having  narrow  ochraceous  shaft-streaks.  Scapulars  with  sub- 
terminal  elliptical  ochraceous  shaft-spots,  feathers,  narrowly  tipped 
with  blackish.  Greater  coverts  dusky  brownish  with  bistre  edges, 
somewhat  brighter  than  on  the  quills.  Many  of  the  feathers  of  the 
back  with  a  decided  Vandyke-brown  shading.  Tips  of  upper  tail' 
coverts  Vandyke-brownish.    Tail  like  the  wing.    Below,  feathers  of  the 


*  Vol.  XIV,  pp.  337-346. 
Proceediqga  National  Maseum— VoL  XIV,  Jfo.  87».  ^^  , 
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throat  ochraceous-buffy  with  whitish  bases  and  narrowly  tipped  wiUi 
blackish.  Breast  olivaceous,  becoming  grayish  or  ashy  posteriorly. 
Feathers  of  the  center  of  the  breast  with  large  central  ochraceoas-baff 
•spots  sorroanded  with  narrow  blackish  lines  and  the  feathers  edged 
with  olivaceous ;  sides  smoky  gray  with  olive  wash ;  center  of  belly, 
almost  pure  white,  only  a  few  feathers  anteriorly  with  snbterminal 
buffy  tips  and  dusky  edges.    Under  tail-coverts  pale  buffy. 

There  are  no  specimens  of  G,  mexicanm  in  the  U.  S.  National  Mnseam 
collection  and  only  the  type  of  Cfumosus, 

Campylorhynchus  capistratus. 

Two  specimens  (So.  19,  9 ,  Museo  l^acional  de  Costa  Bica,  San  Mateo, 
January,  1886,  A.  Alfaro ;  and  No.  18,  $  ,  Trojas,  February,  1886,  A. 
Alfaro),  compared  with  Mr.  Eidgway's  type  of  (7.  castaneus  and  six  ex- 
amples of  G,  capistratus  in  the  U.  S.  National  Museum  (two  from  Sncnya, 
Nicaragua,  one  from  San  Juan  del  Sur,  one  from  La  Palma,  and  one 
from  Punta  Arenas,  Costa  Eica)  seem  to  be  nearer  the  former  than  the 
latter  in  the  lighter  almost  uniform  chestnut  of  the  back  and  less  con- 
spicuous spots  and  streaks  of  black  and  white.  No.  18  corresponds 
very  closely  in  size  to  castaneus,  while  No.  18  is  larger ;  as  large  as 
other  specimens  of  capUtratus. 

Female  examples  in  the  Costa  Eica  National  Museum  seem  to  have 
the  streaking  and  spotting  of  the  back  a  little  less  pronounced  than  in 
the  males. 

Henicorhina  prostheleuca. 

Mr.  Zeledon  gives  in  his  list  H.  leucosticta  as  a  Costa  Eica  bird.  How- 
ever this  form  probably  does  not  occur  in  Costa  Eica,  as  the  name  leucoi^ 
ticta  is  applicable  to  the  black-headed  form,  which  occurs  only  as  far 
north  as  Colombia,  its  place  in  Central  America  being  taken  hyH.pros- 
theleuca.    (See  Catalogue  Birds  Brit.  Mus.,  Vol.  vi,  pp.  286-288.) 

Henicorhina  leucophrys. 

I  have  before  me  two  skins  from  the  Costa  Eica  National  Museum. 
No.  2300,  $ ,  (Volcan  de  Po4s,  November  23,  1888,  A.  Alfaro),  agrees 
closely  with  descriptions  of  the  species,  and  also  with  ten  examples  in 
the  U.  S.  National  Museum,  from  Mexico,  Guatemala,  Costa  Eica,  Ver- 
agua,  and  Bogota.  There  are,  however,  four  of  the  examples  from 
Costa  Eica  in  the  IT.  S.  National  Museum  collection  which  seem  to  pre- 
sent some  peculiarities  or  characters  which  may  be  variations  due  to 
their  geographical  position.  The  local  variations  in  the  species  as  com- 
pared with  Costa  Eican  examples  can  best  be  pointe<l  out  by  making 
extracts  from  Mr.  Eidgway's  manuscript  on  the  subject,  which  I  have 
before  me.  The  Costa  Eica  birds  "come  nearest  to  the  Guatemala 
specimens,  but  are  somewhat  lighter  and  brighter  brown  above.''  Mexi- 
can specimens  "  have  the  entire  pileum  and  hind  neck  exactly  the  same 
color  as  the  back,  except  along  the  lateral  margin,  where  a  black  line 
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borders  the  white  superciliary  stripe;  ^  the  rest  of  the  upper  parts  are 
<<  almost  exactly  as  ia  specimens  fr<»m  Gosta  Kica."  Costa  Eican  and 
Veraguan  specimens  have  ^^  the  feathers  of  the  throat  distinctly  edged 
with  dusky,  producing  streaks.'' 

The  second  skin  from  the  Oosta  Bica  National  Museum  differs  so 
much  from  other  examples  that  I  append  a  description.  More  material 
might  prove  it  to  be  distinct. 

Ko.  2299,  9 ,  Collection  Museo  Nacional  de  Costa  Bica,  El  Achiote, 
Costa  Bica,  November  22, 1888,  A.  Alfaro.  Above  similar  to  other  Costa 
Bica  examples  of  H.  leueophrys^  but  with  the  entire  head  uniform,  dusky 
black,  almost  imperceptibly  tinged  with  olive.  Frontal  feathers  white, 
bat  more  of  a  yellowish  hue  than  in  the  narrow  white  superciliary 
stripe.  Lores  and  a  stripe  extending  through  the  eye  black.  Sides  of 
the  face  and  neck  white,  streaked  with  black;  the  feathers  white,  hav- 
ing black  edges.  The  back  is  chestnut-brown,  brighter  on  rump  and 
tipper  tail  coverts,  washed  with  olive  on  the  upper  back ;  wing-coverts 
same  color  as  the  back ;  quills  dusky  blackish,  outer  webs  like  the 
back,  barred  with  blackish,  the  bars  or  mottling  extending  across  the 
inner  secondaries.  The  outer  primary  is  edged  with  white  on  the  outer 
web.  Tail  dusky  brownish  black,  barred  irregularly  with  black. 
Throat  white,  feathers  with  indistinct  dusky  edgings;  foreneck  and 
breast  ash-gray,  lighter  on  the  lower  breast,  and  distinctly  barred  with 
blackish.  Sides,  flanks,  belly,  and  crissum  light  rufous-chestnut;  the 
ander  tail  coverts,  however,  barred  with  black. 

Since  returning  to  Costa  Bica  I  find  in  the  collection  of  the  Museo 
Nacional  another  specimen,  with  head  uniform  dusky  black  and  the 
lower  breast  ash-gray  barred  with  blackish,  also  having  the  under-tail 
coverts  barred  with  blackish ;  otherwise  there  is  no  difference  from 
other  Costa  Bica  examples ;  and  being  taken  at  the  same  time  and  in 
the  same  place  with  normal  examples,  I  now  conclude  it  is  only  a  pe- 
culiar phase  of  plumage. 

ThryophUus  mfalbua  oastanonotus. 

Five  adult  specimens  before  me  are  typical  of  the  sub«species,  by  com- 
parison with  the  type.  No.  2067,  Museo  Nacional  de  Costa  Bica,  is  a 
young  bird  evidently  not  long  from  the  nest  and  differs  from  descrip- 
tions of  young  only  in  having  the  under-tail  coverts  faintly  barred  with 
blackish. 

ThryophiluB  costaricenaiB. 

A  comparison  of  three  specimens  from  the  Museo  Nacional  de  Costa 
Bica  with  six  other  examples  from  Costa  Bica,  and  one  from  Nicaragua 
(Los  Sdbalos)  in  the  U.  S.  National  Museum,  with  five  Panama  speci- 
mens of  castaneuSj  leaves  no  doubt  as  to  there  being  well  defined  races 
if  not  species.  The  Costa  Bica  specimeus  are  all  a  bright  uniform  chest- 
nut below,  while  the  Panama  examples  are  orange-rutous  conspicuously 
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barred  on  the  sides  and  iianks  with  blackish;  also,  as  pointed  out  by 
Mr.  Sharpe  (Col.  Birds  Brit.  Mas.,  vi,  p.  217),  the  white  on  the  throat 
in  Costa  Bican  birds  '^  is  confined  to  the  throat  itself  and  not  extend- 
ing to  the  fore-neck."  In  the  series  before  me  there  are  no  intermediate 
or  connecting  forms.  However,  Nos.  47386,  64697,  and  116552,  from 
Costa  Bica,  and  No.  91145,  Los  Sdbalos,  Nicaragua,  in  the  U.  S. 
National  Museum  series,  do  present  a  few  ill-defined  blackish  bars  on 
the  flanks.  The  last  specimen  is  a  young  bird  with  the  under  surface 
slightly  paler  chestnut  than  in  the  adult.  There  is  also  a  female  ex- 
ample in  the  Costa  Bica  National  Museum  collection  (No.  3352,  Jim- 
enez, August  18, 1888),  with  a  few  blackish  bars  in  the  center  of  the 
belly. 

Thryophilus  thoracicuB. 

Out  of  a  series  of  seventeen  specimens  examined,  eleven  from  the  U. 
S.  National  Museum  collection  and  six  from  the  collection  of  the  Costa 
Bica  National  Museum,  only  one  presented  the  upper  tail-coverte 
obscurely  barred  with  blackish  as  indicated  by  Mr.  Sharpe  ( Yol.  vi,  Cat 
Birds  Brit.  Mus.,  p.  215) ;  with  that  one  exception  all  have  the  upper 
tail-coverts  unicolored,  without  sign  of  bars. 

ThryophiluB  modestus. 

The  throat  and  breast  of  young  birds  of  this  species  are  far  more  of 
an  ashy  white  than  in  the  adult  form  ;  and  the  sides,  flanks,  and  cris- 
sum  are  a  soft  bufi',  much  paler  than  in  the  adult. 

In  a  series  of  twenty-three  Costa  Bican  birds  no  peculiarities  are 
noticeable  that  are  not  to  be  found  in  the  Guatemala  bird ;  while  no 
intermediate  forms  are  found  grading  into  the  Panama  T.  galbraitku 

For  further  notes  on  this  species  see  the  author's  list  of  birds  of  Sau 
Jos6,  Costa  Bica,  in  The  Auk,  July,  1891,  p.  275. 

Thryophilus  zeledoni. 

A  comparison  of  seven  of  these  birds  with  the  series  of  twenty-three 
T.  modestus  from  Costa  Bica  only  goes  to  point  out  more  conclasively 
their  specific  distinctness.  Not  only  is  the  great  difierence  in  size  con- 
stant, but  also  the  color ;  no  intermediate  birds  are  found. 

ThryophiluB  Bemibadius. 

Four  specimens,  two  males  and  two  females,  from  Pozo  Azul,  Costa 
Bica  (Nos.  919,  920,  921,  and  922,  Museo  Nacional  de  Costa  Bica),  agree 
very  closely  with  the  descriptions  of  the  type  specimen  as  given  by 
Mr.  Sharpe,  and  also  as  given  by  Salvin  and  Oodman.  Yet  from  the 
material  before  me  I  conclude  the  description  is  drawn  from  a  bird  not 
altogether  mature.  However,  the  type  comes  from  Panama  and  the  dif- 
ferences pointed  out  below  may.be  confined  to  a  more  northern  race  of 
the  bird. 
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No.  919  (October  20, 1883,  9  ),  I  take  to  be  a  bird  of  the  year.  The 
chestuut  above  is  softer  than  iu  other  examples;  the  wing-coverts, 
greater,  middle  and  lesser  series  all  being  blackish,  edged  (or  better, 
perhaps,  mottled),  especially  on  the  outer  web,  with  pale  or  rufoas  chest- 
nut, paler  than  the  back ;  primary  coverts  edged  with  the  same  color; 
primaries  and  secondaries  blackish  brown,  secondaries  the  darker;  first 
two  primaries  edged  (not  notched)  with  whitish,  third  edged  and 
slightly  notched,  the  remaining  primaries  and  the  secondaries  barred 
with  rufoos-chestnat,  the  bars  extending  across  the  inner  secondaries. 
The  throat  is  ashy  white,  scarcely  immaculate.  No.  921  (  S  January, 
1887)  has  some  of  the  middle  and  lesser  coverts  barred  with  white;  also 
the  primary  coverts  notched  and  edged  with  fulvous-whitish ;  greater 
coverts  like  in  the  preceding  example.  Primaries  and  secondaries 
barred,  commencing  with  whitish  on  the  outer  primaries  and  growing 
darker  until  on  the  inner  secondaries  it  is  rufous-chestnut.  In  this  spec- 
imen the  scapulars  are  barred  with  black,  the  bars,  however,  almost 
entirely  concealed.  The  bars  are  well  defined,  much  better  so  than  the 
bars  on  the  upper  tail-coverts.  These  bars  are  to  be  seen  more  or  less 
clearly  defined  on  all  of  the  specimens  before  me.  No.  922  (  9  Janu- 
ary, 1887),  has  all  the  wing-coverts  barred  with  whitish ;  the  primary 
coverts  are  brownish  dusky,  faintly  edged  and  notched  on  outer  webs 
with  rufous  and  whitish,  the  white  predominating.  In  all  the  speci- 
mens before  me  I  would  call  the  under  surface  of  the  quills  dusky  edged 
on  inner  webs  with  bnffy  ash,  not,  as  Mr.  Sharpe  says,  '<  Quills  dusky 
brown  below,  ash  brown  along  the  edge  of  the  inner  web." 

Thryothonis  hyperythrus. 

In  a  single  specimen  in  the  author's  collection  from  the  Pacific  side 
of  Costa  Eica,  the  orange-rufous  of  the  under  parts  is  slightly  paler 
than  in  an  example  from  Santa  F^,  Yeragua,  and  slightly  darker  than 
one  from  Oolovevora,  Veragua.  In  each  of  these  examples  there  is  just 
a  perceptible  lightening  in  color  in  the  center  of  the  belly.  Arranging 
the  three  specimens  spoken  of  above  with  three  others,  one  from  Pan- 
ama and  two  from  Tobago,*  there  is  an  unbroken  series,  the  center  of 
the  belly  growing  lighter  until  the  last,  Nos.  74892  and  82728,  U.  S. 
National  Museum,  where  the  center  of  the  belly  is  white.  In  this  ex- 
ample neither  is  the  light  rufous-brown  of  the  head  so  light,  nor  does 
it  extend  so  far  back  as  iu  northern  specimens. 

Thryothorus  melanogaster. 

Male  (No.  908,  Museo  Nacional  de  Costa  Rica,  Pozo  Azul,  Pirris, 
December  8, 1885;  Jos6  C.  Zeledon): 

According  to  Mr.  Sharpe  T.  fasciativentris  does  not  occur  in  Costa 
Bica,  its  place  there  being  taken  by  T,  melanogaster  (Cat.  of  Birds,  Brit. 
Mus.,  Vol.  VI,  pp.  230,  231),  an  opinion  in  which  I  now  fully  concur. 

^Theee  Tobago  specimeas  are  uot  T.  hyperythrus,  but  T.  ratilas  Tieill^R.  R. 
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However,  in  making  a  comparison  of  the  specimens  with  Mr.  Sharped 
descriptions  and  with  the  other  specimens  in  the  National  Mnseum  col- 
lection, I  was  much  puzzled,  not  only  in  regard  to  the  Costa  Rica  exam- 
ple, but  also  with  examples  of  the  species  (in  a  comprehensive  sense) 
fiom  Yeragua,  Panama,  and  Santa  Marta,  Colombia.  Mr.  Eidgway  has 
greatly  aided  in  making  clear  the  comparative  differences  in  placing  at 
my  disposition  his  unpublished  manuscript  and  published  notes  on  the 
very  birds  I  have  before  me.  In  an  article  published  in  the  Proceed- 
ings of  the  Boston  Society  of  Natural  History,  Mr.  Bidgway  points 
out  the  difference  between  the  type  of  T.  fasciativentris  and  the  Santa 
Marta  specimen  as  being  greater  than  that  between  the  latter  and  the 
Panama  specimens,  and  equivalent  to  the  resemblance  between  Pan- 
ama and  Santa  Marta  examples  as  compared  with  Costa  Eican  and 
Yeraguan  specimens.  Mr.  Eidgway  then  says:  *^  T.  melanogcister  may, 
however,  be  distinguished  by  the  pale  rusty  brownish,  instead  of  white 
bars  on  the  under  tail-coverts,  and  much  less  distinct  (sometimes  quite 
obsolete)  bars  on  the  sides,  tianks,  and  abdomen."  Then  <<  therecanbe 
no  question,  however,  that  this  form  grades  directly  into  the  Panama 
form,  which  in  all  probability  is  only  a  local  race  of  faaciafiventrUJ' 

With  this  latter  view  I  can  hardly  agree,  there  being  other  differ- 
ences overlooked  by  Mr.  Eidgway  that  seem  to  me  to  very  clearly  sep- 
arate the  birds  as  species.  These  differences  consist  in  the  Costa  Riean 
and  Yeraguan  specimens  having  a  rufous  tail  (somewhat  paler  than  the 
back)  barred  with  black ;  whereas  the  Santa  Marta  and  Panama  birds 
and  type  of  fasciativentris  have  the  tail  dusky,  narrowly  banded  with 
pale  fulvous  (Eidgway  MSS).  Also  the  bands  on  the  upper  tail-coverts, 
primaries,  and  secondaries  in  the  Costa  Eican  and  Yeraguan  specimens 
are  obsolete  or  barely  perceptible,  to  be  seen  only  in  certain  lights.  In 
the  Panama  and  Santa  Marta  examples  these  bauds  are  very  distinct; 
not  so  distinct,  however,  in  the  type  of  T.fasciativetitris. 

As  Mr.  Sharpens  descriptions  of  T.  fasciativentris  and  T.  melanogaster 
appear  to  me  somewhat  faulty  and  misleading,  I  will  present  here,  from 
Mr.  Eidgway's  manuscript,  descriptions  of  the  type  of  T.  fasciativenirii 
and  a  Costa  Eican  example  of  T.  melanogaster: 

Thryothorus  fasciativentriB. 

Sp.  Chab.— Adult  (Type,  No.  2658,  Lafresnaye  Coll.,  "Bogota"): 
"Above  light  Yandyke-brown,  somewhat  tinged  with  russet  (lighter  and 
much  duller  than  in  No.  34095,U.  S.  Nat.  Mus.,  from  Sta.  Marta),  the  pileam 
decidedly  duller  (the  feathers  much  worn,  however) ;  •  secondaries  with- 
out the  faintest  indications  of  bars,  and  edges  of  primarie>s  with  only  the 
slightest  possible  suggestion  of  bars,  discernible  only  on  the  closest  in- 
spection ;  tail  dusky,  narrowly  banded  with  pale  fulvous,  the  bars  con- 
fined to  outer  webs  (where  extending  to  shafts),  the  inner  webs,  even  of 

*  A  few  scattered  feathers,  evidently  of  newer  growth,  are  very  similar  in  color  to 
those  of  the  back. 
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middle  feathers,  almost  wholly  uniform  dasky.  A  narrow  white  supercil- 
iary stripe,  and  beneath  this  a  transocular  stripe  (about  0.10  to  0.15 
wide),  occupying  lores  and  upper  portion  of  auriculars,  similar  in  color 
tothepileum.  Chin,  throat,  chest,  and  sides  of  head  up  to  the  brown 
transocular  stripe,  immaculate,  pure  white ;  rest  of  lower  parts  dull, 
blackish  dusky,  tinged  with  brown  (especially  on  flanks  and  upper 
breast),  and  everywhere  barred  with  white,  these  white  bars  rather 
narrower  and  more  tinged  with  brown  on  upper  part  of  breast,  the  lat- 
eral portions  of  which  are  less  distinctly  barred ;  thighs  light  brown 
with  very  indistinct  narrow  darker  bars  on  inner  side.  Length  (mounted 
specimen),  about  5.60;  wing,  2.55;  tail,  2.10;  exposed  culmen,  0.70; 
bill  from  nostril,  0.48 ;  depth  at  anterior  end  of  nostril,  0.17 ;  tarsus, 
0.90." 

"This  specimen,  which  is  an  adult  in  considerably  worn  plumage, 
differs  from  the  only  other  Colombian  example  that  I  have  seen  (No. 
34095,  U.  S.  Nat.  Mus.,  S  ad.,  Sta.  Marta),  and  also  from  descriptions, 
in  having  the  entire  breast  barred  with  white,  there  being  no  uniform 
black  band  or  space  between  the  barred  portion  and  the  pure  white 
chest;  the  upper  parts  are  a  mtu:h  lighter  and  much  duller  brown, 
but  this  may  be  due  to  the  worn  condition  of  the  plumage.  It  is  also 
smaller,  the  Sta.  Marta  specimen  measuring  as  follows :  Length  (skin), 
6;  wing,  2.75;  tail,  2.20;  exposed  culmen,  0.70;  bill  from  nostril,  0.52; 
depth  at  anterior  end  of  nostril,  0.20;  tarsus,  0.05." 

Thrjothoras  melanogaster. 

"Adult  male  (No.  908,  Collection  Museo  Nacional  de  Costa  Eica, 
Pozo  Azul  (Pirris),  Costa  Eica,Dec.  8, 1885,  Jos6  C.  Zeledonj :  Pileum 
dull  sepia-brown,  tinged  with  brighter  brown ;  hind  neck  similar  but 
brighter,  passing  into  chestnut  on  back,  scapulars,  wing-coverts,  rump 
(where  lighter  and  brighter),  and  upper  tailcoverts ;  the  last,  and  the 
greater  wing-coverts,  very  indistinctly  (hardly  perceptibly)  barred 
with  darker ;  remiges  dusky,  but  the  prevailing  color  of  their  exposed 
surface  (edges)  dull  chestnut-brown,  very  indistinctly  barred  with  dusky; 
tail  clear  chestnut,  distinctly  barred  with  black,  the  black  bars  aver- 
aging about  0.07  to  0.08  wide  and  considerably  narrower  than  the  inter- 
spaces, except  an  inner  webs.  Lores  and  a  narrow,  indistinct  super- 
ciliary stripe,  grayish  white ;  upper  half  of  ear-coverts  dusky,  lower 
portion  white,  streaked  with  grayish  dusky.  Chin,  throat,  and  chest 
pure  white,  the  last  with  a  small  dusky  spot  (consisting  of  parts  of  only 
two  or  three  feathers  each)  near  each  side;  *  breast,  upper  belly,  and 
anterior  portion  of  sides  plain  black,  tinged  posteriorly  with  grayish 
brown,  the  feathers  light  bluish  gray  basally ;  sides  of  breast  tinged 
with  chestnut;  belly  blackish,  distinctly  and  regularly  though  nar- 
rowly barred  with  brownish  white ;  under  tailcoverts  similar  but  bars 


*  Perhaps  abnormal  markiags,  not  found  in  other  spocimenH. 
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more  decidedly  browuisb ;  flanks  transversely  mottled  or  indifitinctly 
barred  with  dusky  and  pale  brownish ;  thighs  plain,  light  brown  od 
lower  portion,  u])per  part  barred  with  dusky.  Upper  mandible  black, 
edged  with  paler ;  lower  mandible  light  bluish  gray  or  plnmbeoos ;  iris 
brown;  feet  dusky;  length  (skin),  6.10 ;  wing,  2.85;  tail,  2.65;  exposed 
culmen,  0.70;  tarsus,  0.98." 

No.  42808  (U.  S.  National  Museum  Golleetion,  San  Mateo,  Co«ti 
Kica,  April,  1866,  J.  Cooper),  has  the  under  surface  dull  rafous-brown 
shaded  wiili  dusky  ash  centrally  and  the  bands  are  of  a  more  rofoos 
shade.  Also  the  upper  surface  m  somewhat  duller  rufous,  the  bead 
differing  very  little  from  the  back.    The  lower  mandible  is  plambeons. 

OreothlypiB  guttaralis. 

Young  (No.  2116,  Collection  Museo  Nacional  de  Costa  Bica,  Volenn 
de  Pods,  July  27,  1888,  A.  Alfaro) :  Evidently  a  bird  not  long  from  the 
nest.  Above  a  trifle  paler  gray  than  in  the  adult  female,  bat  with  tbe 
black  patch  on  the  back  just  as  well  marked.  Below,  the  throat  and 
breast  are  buffy  with  a  brownish  shade  (almost  the  clay -color  of  Bidf- 
way's  ^'  Nomenclature  of  colors.")  Rest  of  lower  parts  ashy  giayiabf 
paler,  almost  whitish,  in  the  center  of  the  belly. 

Dendroica  vieiUoti. 

A  series  of  four  birds  from  the  Pacific  side  of  Costa  Bica  (Panta 
Arenas)  and  eleven  from  the  Atlantic  side  (Porto  Limou)  belonging  to 
the  D.  vieilloti  group,  compared  with  examples  of  true  Z>.  vieUloU  aod 
specimens  (including  the  types)  of  D.  bryanti  and  D.  hryanti  caiUmii- 
ceps  have  convinced  me  that  the  two  latter  are  only  subspecifically  dis- 
tinct from  vieilloti.  In  both  instances  the  Costa  Bican  birds  seem  to 
furnish  the  connecting  link,  although  in  most  characters  in  both iDStao* 
ces  they  seem  to  be  nearer  the  northern  forma  bryanti  and  eastaneietpi 
than  to  true  vitilloH;  to  which  last  form  they  approach  closest  in  tbe 
rich  yellow  edgings  to  the  wings. 

In  the  type  of  7>.  hryanti  the  lower  parts  with  the  exception  of  chia 
and  throat  are  bright  gamboge-yellow  (not  so  bright  as  in  true  ri«/W»)? 
with  a  few  narrow  mostly  concealed  streaks  of  chestnat-rufoos.  lo 
other  specimens  from  the  same  loc<ility  the  chestnut  streaking  is  d^ 
cided,  but  streaks  narrow,  and  not  merging  into  the  rufous-cheBtootof 
the  throat,  which  has  a  sharply  defined  margin.  In  CostaBican  examples 
(from  the  Atlantic  side)  the  chestnut  stripes  are  much  broader  (but  not 
so  broad  as  in  vieilloti)  and  the  margin  of  the  chestnut  throat  is  uot  vetl 
defined,  having  a  tendency  to  spread  itself  into  the  chestnat  atreakin^ 
of  the  breast,  as  in  vieilloti.  The  shade  of  rufous-chestnut  on  the  bead 
and  throat  varies  tbe  same  degree  in  the  different  specimens.  Tbert 
are  ten  adult  males  (D.  vieilloti  bryanti)  from  the  Atlantic  aide; 
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of  these  have  the  head  as  dark  a  chestnut  as  the  birds  from  the  Pacific 
side  (five  adalt  males,  including  the  type  of  cdstuneicepa.)  The  type  of 
€a8taneic^8  differs  from  bryanti^  as  shown  by  Mr.  Eidgway,  only  in  the 
darker  chestnut  head;  like  the  type  of  the  latter,  the  jugulum  and 
breast  are  marked  with  a  few  very  indistinct  and  mostly  concealed 
streaks  of  chestnut-rufous.  These  streaks  in  two  birds  from  Mazat- 
lan,  Mexico,  are  very  much  better  defined  and  broader ;  in  No.  58252, 
U.  S.  National  Museum,  the  chestnut  throat  is  sharply  defined,  the 
color  not  extending  onto  the  foreneck;  in  ^o.  35017  the  chestnut  of 
the  throat  is  not  so  well  defined,  and  extends  more  onto  the  foreneck. 
In  the  two  Gosta  Kican  examples  (Nos.  55  and  2943,  Museo  Nacional  de 
Costa  Eica),  the  chestnut  extends  more  onto  the  foreneck  and  has  an 
ill-defined  margin,  while  the  streaks  on  the  jugulum  and  breast  are  a 
trifle  wider  and  brighter  than  in  the  Mazatlan  examples ;  notso  broad, 
however,  as  in  birds  from  the  Atlantic  side.  We  may  suppose  from 
analogy^,  I  think,  that  birds  from  Yeragua  would  come  another  step 
nearer  vieilloti. 

With  the  material  1  have  before  me  I  believe  the  bird  found  on  the 
Atlantic  side  from  Mexico  to  Costa  Eica  should  bear  the  name  Dendroica 
vieilloti  bryanti  (Ridgway),  as  it  was  first  separated  by  Mr.  Eidgway ; 
while  the  birds  found  on  the  Pacific  side,  from  Lower  California  to  Costa 
Bica,  would  become  Dendroica  vieilloti  c'astafieiceps  (Eidgway). 

Castaneiceps  is  distinguished  from  bryanti  by  the  darker  rich  chest- 
nut head,  and  the  stripes  on  the  jugulum  and  breast  usually  narrower 
(in  the  type  almost  wanting)  and  less  well  defined. 

D.  vieilloti  is  distinguished  from  either  of  the  preceding  by  the  broad 
chestnut  stripes  on  the  under  parts  merging  into  the  chestnut  of  the 
throat,  which  has  no  definate  margin. 

Two  young  males  of  D.  vieilloti  bryanti  just  assuming  the  adult  phase 
are  probably  deserving  of  some  notice.  Their  general  coloring  above 
is  dusky  olive-yellow,  interspersed  with  many  ashy-gray  feathers,  crown 
ashy,  with  an  olive-yellow  shading  and  many  chestnut-rufous  feathers, 
especially  on  the  forehead;  the  edges  of  .the  wing  arp  not  so  bright 
yellow  as  in  the  adult  bird :  the  prevailing  color  below  is  cream-color, 
with  here  and  there  a  few  gamboge-yellow  feathers  with  chestnut  streaks, 
especially  on  the  breast  and  jugulum.  The  throat  in  one  is  rufous- 
chestnut,  as  in  the  adult ;  while  in  the  other  it  is  ashy-whitish,  with 
chestnut  shading.  The  adult  female  has  the  head  dusky  oliveyel- 
lowiah  (like  the  back),  strongly  shaded  with  a  yellowish  rufous ;  below, 
the  chin,  throat,  and  sides  efface  are  ochre-yellow,  with  a  rufous  shad- 
ing ;  the  remaining  lower  parts  are  as  in  the  male,  only  the  chestnut 
streaking  is  paler.  A  young  female  is  olivaceous-ashy  above ;  brighter 
olive  on  the  rump,  and  deeper  ash  on  the  head,  (reneral  color  below 
cream-color,  grayish  along  the  sides,  and  the  under  tail-coverts  pale 
yellowish. 
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Gteotblypis  caninucha  icterotis. 

With  twenty  examples,  all  from  the  vicinity  of  San  Jos^,  Costa  Rica, 
representing  specimens  taken  in  the  months  from  April  to  December, 
and  the  types  of  O.poUocephala,  G.  caninucha^  0.  ca7iinucha  icterotis^  2ind 
G.  palpehralis,  all  before  me,  I  thought  for  some  time  that  I  could  select 
from  the  series  of  Costa  Rican  birds  specimens  that  would  exactly  match 
any  one  of  the  four  types ;  at  the  same  time  the  gradation  from  one  to 
the  other  in  the  series  seemed  so  gradual  as  to  make  them  inseparable. 
I  felt  convinced  that  Mr.  Sharpe  was  correct  when  he  placed  caninwhd 
as  a  synonym  of  poliocephala  (Cat.  Birds  Brit.  Mns.,  Vol.  x,  p.  359), 
bat  not  as  had  already  been  point  ed  out  by  Mr.  Bidgway  (Manual  of 
North  American  Birds,  p.  526),  that  the  two  forms  represent  seasonal 
differences,  because  in  my  Costa  Bican  series,  that  which  Mr.  Sharpe 
would  call  the  winter  plumage  is  to  be  found  in  birds  from  May  to  Au- 
gust as  well  as  December.  The  color  differences  are  in  my  opinion  due 
entirely  to  individual  variation.  And,  on  the  other  hand,  to  be  con- 
vinced that  relative  measurements  have  little  taxouomic  value  one  has 
only  to  glance  through  the  accompanying  table  of  measurements  taken 
from  the  series  of  Costa  Eican  birds. 

The  above  were  my  hastily  formed  conclusions,  part  of  which  had  to 
be  changed  on  more  careful  examination  of  the  material,  as  follows : 
The  type  of  poliocephala  is  a  trifle  paler  on  the  belly  and  anal  region 
than  the  greater  part  of  the  specimens,  but  it  is  matched  in  this  respect 
by  at  least  four  examples.  The  back  is,  however,  a  dusky  olive-green, 
with  very  little  indic<ition  of  the  brownish  shading  so  conspicuous  in 
the  majority  of  Costa  Eica  specimens;  and  while  in  many  Costa  Ricau 
birds  there  is  some  white  on  the  eyelids,  it  does  not  extend  around  the 
eye  as  in  poliocephala, 

Mr.  Eidgway  separated  the  Costa  Eican  bird  as  G.  caninucha  icterotii 
(Proceedings  U.  S.  National  Museum,  Vol.  xi,  p.  539),  believing  it  to 
have  olive-yellow  or  yellowish-olive  auriculars,  distinguishing  it  from 
the  Guatamalau  specimens.  The  series  of  Costa  Eican  examples  pre- 
sents much  variation  in  the  color  of  auriculars  varying  from  an  olive- 
gray  (almost  as  dark  as  seen  in  the  type  of  canimwha)  to  a  yellowish 
olive,  similar  to  the  type  of  caninucha  icterotii),* 

The  specimens  on  which  poliocephala,  palpehralis^  caninucha^  and 
canimicha  icterotis  were  based  are,  with  the  exception  of  the  last,  in 
very  old,  worn,  and  poor  plumage,  and  I  believe  a  good  series  from 
different  localities  would  connect  all  as  races  of  a  single  species. 

G.  caninucha  icterotis  is  a  common  resident  bird  in  the  fields  aboat 
San  Jose,  where  it  breeds  abundantly.  Its  habits  are  similar  to  those 
of  the  Maryland  Yellow-throat  {G,  trichas).  It  is  quite  shy  and  difflcalt 
to  approach.     Specimens  are  in  best  plumage  from  October  to  March. 

*  I  would  hore  observe  the  type  of  caninucha  icterotis  seems  to  me  to  be  one  with 
nnusnally  bright  auriculars,  while  the  type  of  caninucha,  on  the  other  hand,  seems 
to  have  very  dark  auriculars.  lu  other  words,  the  birds  chosen  as  types  would  seem 
to  represent  the  extremes  of  color  in  the  two  forms.  ^,y,„,^u  ^y  ^ ^^ -c  .^ 
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MeMurements  offipecimens  of  Geothlypis  caninucha  icterotis  Bidgw. 


No. 


541 
575 
676 
610 
620 
623 
634 
639 
669 
702 
765 
792 
970 
971 
072 
1024 
1025 
1268 
8027' 


Collector. 


6eaK.Cherrie... 

— do 

..  do 

...do 

...do 

...do 

...do 

...do 

— do 

...do  

— do 

...do 

...do 

C.F.  Underwood. 
Oeo.  K:  Cherrie  . . 

...do 

...do 

...do 

A.  Alfaro. ........ 

...do 


Locality. 


SaiiJo86 
..  do.... 
...do.... 
...do.... 

.  .do 

...do.... 
...do.... 
...do.... 
...do.... 
..  do.... 
...do.... 

..  do 

...do...- 

...do 

...do.... 
..  do... 
...do..:. 
...do 


Apr.  25, 
May  11, 

do  .. 

Jane  2, 
Jane  4, 
Jane  7, 
June  11, 
June  16, 
June  23, 
July  9, 
Aug.  5, 
Aue.21, 
...do 
Oct.  15, 
Nov.  a, 
Deo.    8, 

do.. 

Mch.  5, 

do   I  Aug.  15, 

do ....00  .. 


Date. 


1 


Tail.  ,SK?f'^ 


1890 
1887 


2.50 

0.45 

2.64 

C.43 

2.55 

0.48 

2.66 

0.47 

2.67 

0.47 

2.45 

0.46 

2.50 

0.44 

2.66 

0.45 

2.70 

0.4i 

2.56 

0.44 

2.70 

0.45 

2.71 

0.40 

2.44 

0.43 

2.58 

0.44 

2.82 

0.46 

2.66 

0.44 

2.58 

0.45 

0.44 

2.28 

0.44 

2.68 

0.42 

Depth 

ofbiU 

at  base. 


0.20 
0.20 
0.21 
0.23 
0.18 
0.22 
0.18 
0.20 
0.20 
0.20 
0.20 


0.18 
0.19 
0.22 
0.18 
0.19 
0.20 
0.18 
0.17 


Tarsua. 


0.86 
0.8S 
0.86 
0.92 
0.88 
0.89 
0.87 
0.90 
0.8i 
0.85 
0.92 
0.84 
0.90 
0.88 
0.93 
0.84 
0.88 
0.86 
0.86 
0.86 


*  Museo  Naoional  de  Costa  Bica. 


Gtoothlypis  bairdi. 


^  Four  specimens  compared  with  Mr.  butting's  three  examples  io  the 
U.  S.  National  Museam,  from  Los  S^balos,  Nicaragua,  are  probably 
inseparable  from  that  form ;  however,  the  under  parts  are  brighter 
yeillow  and  the  yellowish  olive-green  of  the  sides  does  not  encroach  so 
far  ou  the  sides  of  the  breast  and  the  lower  parts  in  general.  In  ad- 
dition, in  Mr.  Nutting's  specimens  the  under  tail-coverts  are  almost 
exactly  the  color  of  the  sides,  while  in  mine  they  are  much  more  yel- 
lowish. 
The  relative  measurements,  as  shown  below,  are  almost  the  same. 


Num- 
ber. 


3565 

4042 
1452 

1817 


Collection. 


Maaeo  Naciooal  de  Costa  Bioa  . 

....do 

Creo.  K.  Cherrie  collection 

....do 


Sex. 

Wing. 
2.18 

1 
Tail. 

$ 

2.10 

rT 

2.28 

2.00 

fT 

2.38 

2.25 

e 

'    2.34 

2.17 

Cul- 
men. 


0.53 
0.54 
0.56 
0.60 


NUTTING'S  TYPE  SPECIHBNS 


Tarsus.|,^,«4»| 


0.82 
0.87  I 
0.89 
0.85  I 


0.20 
0.20 
0.22 
0.21 


I 


Middle 
toe  with- 
out claw. 


91151  U.  S.  National  MuMum c^ 

91150    ....do  d* 

91152  ....do I     5 


2.28 

2.10 

2.28 

2.25 

2  17 

2.10 

0.56  I  0.80  0.20 
0.58  I  0.84  I  0.20 
0.54  1      0.84 


0.60 
0.60 
0.61 
0.60 


Baaileuterus  delattxli. 

Two  young  specimens,  both  from  the  vicinity  of  San  Jos6,  one  in 
the  collection  of  the  U.  S.  National  Museum,  the  other  from  the  col- 
lection of  the  Museo  Nacioual  de  Costa  Rica,  differ  from  the  adult,  in 
being  dusky  brownish  olive  above,  especially  on  the  upper  back  and 
head ;  the  lower  back,  rump,  tail,  and  wings  are  more  as  in  the  adult. 
On  the  head  there  are  no  signs  of  the  chestnut  crown  or  white  super- 
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ciliary  of  the  adalt ;  the  entire  head  is  diisky  brownish  olive;  the  lores 
are  slightly  darker;  the  chin  and  throat  is  dosky  yellowish  oliTe;  the 
breast  is  the  same  color,  with  more  brownish  shading;  the  sides  gray- 
ish olive;  belly  and  crissum  primrose  yellow,  with  a  few  bright  yellow 
feathers  on  the  sides  of  the  lower  breast. 

B,  delattrii  is  an  abundant  resident,  breeding  commonly  aboat  Saa 
Jo8^.      For  notes  on  the  nest  and  eggs  see  The  Aak  for  October, 

1891. 

BasileuteruB  melanogenys. 

Young,  (No.  30498,  IJ.  S.  National  Musenm,  Costa  Bica):  General  color 
above  brownish  olive,  more  olivaceous  on  edges  of  wing  and  tail;  wing, 
coverts  brownish  black  edged  on  outer  webs  with  olive-brownish  and 
tipped  with  ochraceous-buff,  forming  two  wing-bars.  A  few  chestnot 
feathers  in  the  center  of  the  crown  and  a  few  feathers  indicating  the 
black  margin  to  the  crown ;  there  is  a  broad  buffy  white  snpra-aoricalar 
stripe  extending  from  just  above  the  eye  to  the  nape;  the  sides  of  the 
head  are  blackish;  ear-coverts,  chin,  and  throat  are  indescribable 
brownish  buffy;  breast  and  chest  brownish,  with  an  olive  shade,  sides 
darker,  center  of  belly  whitish. 

Setophaga  aurantiaca. 

A  single  specimen  from  the  collection  of  the  Costa  Bica  National 
Museum  is  bright  orange-yellow  below,  decidedly  brighter  than  any  of 
the  examples  in  the  U.  S.  National  Museum  collection,  including  the 
type. 

Vireo  paUens. 

A  single  example  of  this  rare  vireo  taken  at  Punta  Arenas,  Costa 
Bica,  (No.  2946,  9 ,  Museo  Nacional  de  Costa  Bica,  March  6, 1889,  Alfaro 
and  Cherrie),  agrees  very  closely  with  one  of  Mr.  Salvin's  types  of  the 
species  (that  described  by  Professor  Baird  in  his  Beview),  No.  33601, 
U.  S.  National  Museum.  The  upper  parts  are  slightly  brighter  daU 
grayish  olive,  the  edges  of  the  quills  and  tail-feathers  are  also  slightly 
brighter,  the  two  white  bands  on  the  wings  are  well  developed.  Beneath 
there  is  more  of  a  buffy  shade  than  in  the  type,  and  the  tibiae  are  dusky 
blackish,  not  "  ashy/'  The  specimen  is  not  in  very  good  condition, 
and  it  is  hard  to  make  out  the  characters  about  the  head  ;  but  there  is 
a  whitish  line  from  the  bill  and  extending  above  the  eye;  the  lores  are 
dusky,  while  the  front  edge  of  the  eyelids  is  black ;  the  auricnlars  are 
darker,  more  dusky  than  in  the  type ;  the  bill  is  horn  color,  the  feet 
dusky,  and  the  iris  white.  It  measures  length  (skin),  4.20;  wing,  2.22; 
tail,  2.06;  gonys,  0.28;  depth  of  bill  at  base,  0.16;  width  at  nostrils, 
0.18;  tarsus,  0.76;  middle  toe  and  claw,  0.58  (the  tip  of  the  upper 
mandible  is  broken  away).  The  specimen  was  taken  among  the  man- 
groves back  of  the  town,  probably  in  about  the  same  sort  of  locality  as 
the  type. 
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Hylophilns  ochraceiceps. 

A  single  Gaatemalan  skin,  two  from  Segovia  Biver,  Hondoras,  three 
from  Gosta  Bica,  and  one  from  Yeragna  (Chiriqui)  all  differfrom  the  type 
frt>ni  Mexico  in  being  paler  below,  very  few  showing  the  yellowish-brown 
color  of  the  breast,  and  almost  all  with  more  olive  shading  on  the  sides. 
Above  there  is  more  olive  shading  on  the  lower  back  and  ramp,  and 
the  same  color  is  more  noticeable  on  the  hind  neck.  All  have  the  edges 
of  the  tail-feathers  lighter  browD,  and  basally  a  perceptible  shading  of 
olive  not  seen  in  the  tyi>e ;  besides,  they  are  slightly  smaller  in  wing 
and  tail  measurements. 

Cyclorhis  flavipectus  subflavescens. 

After  a  stndy  of  the  literature  on  the  snbject  and  a  careful  compari- 
son of  a  small  series  of  Costa  Bican  specimens  with  the  different  forms 
of  C^lorhis  in  the  XT.  S.  National  Museum,  including  the  types  of 
flavipectus  and  Jlaviventris  yucatanensiSj  I  am  convinced  there  is  only 
one  species  found  in  Gosta  Bica,  aud  that  is  aubflavescens.  The  Gosta 
Bican  bird,  subflavescenSy  is  separable  readUy  from  JlaviteMria  or  flavi- 
ve^Uris  ymatanensis  by  the  white  ou  the  belly,  which,  even  in  those 
specimens  with  the  greatest  amount  of  yellow  on  the  under  surface,  is 
distinct^  This  character  is  enough  to  distinguish  them,  but  the  Gosta 
Bica  bird  is  decidedly  and  uniformly  brighter  olive-green  above. 

Unfortunately  the  number  of  specimens  offlavipectm  is  limited  to  four, 
two  of  which  are  referable  to  Professor  Allen's  jiatipectus  trinitatU.  I 
have  fifteen  Gosta  Bican  specimens.  All  agree  in  having  the  anriculars 
dark  ash-gray,  while  mjiaripectus  they  are  pale  ash.  In  addition,  the 
rufons-chestnut  superciliary  stripe  in  the  Gosta  Bic^an  examples  appears 
darker  and  is  shorter,  not  extending  to  the  nape.  There  are  also  the 
diflFerences  pointed  out  by  Mr.  Allen  (Bull.  Am.  Mus.  Nat.  Hist,  Vol. 
n,  No.  3,  p.  131). 

Vireolanius  pucheUus  verticalis. 

Costa  Bica  examples  compared  with  the  type  (also  from  Gosta  Bica) 
agree  minutely. 

DigloBsa  plumbea. 

Young  birds  are  brownish  olive  above,  dusky  brownish  l>elow,  with 
buffy  brownish  in  the  center  of  the  bell^;. 

Dacuis  venuata. 

Young  males  probably  resemble  the  females.  A  young  male  (No. 
773,  Museo  Nacional  de  Gosta  Bica),  just  assuming  lulult  plumage,  has 
the  forehead  black  like  the  adult  male,  and  bright  blue  feathers  are 
scattered  in  the  dusky  greenish  of  the  crown.  There  are  a  few  black 
feathers  in  the  upper  back.  The  scapulars,  lower  bac^k,  and  rump  are 
blue;  part  of  the  wing-oovorts,  (]nil1s,  and  tail-feathers  black,  and  part 
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dasky,  as  iu  the  female.  Below  the  throat  is  blacky  while  there  are 
scattering  black  feathers  over  the  ashy  and  ochraceoas-baffy  of  the 
remaining  lower  parts. 

Euphonia  graoilis. 

Four  female  examples  of  a  Uupkoniaj  collected  in  Pozo  Azal  (Pirris), 
Costa  Rica,  in  December,  1888,  by  Mr.  J.  C.  Zeledon,  and  labeled  by 
that  gentleman  Euphonia  gracilhy  may  be  described  as  follows :  Above 
olive-green  with  a  strong  bronzy-green  sheen,  more  yellowish  and  less 
bronzy  on  the  ramp  and  upper  tail-coverts;  forehead  and  front  part 
of  crown  rafous-chestnut ;  wings  and  tail  blackish,  with  yellowish  olive 
edges.  Below  greenish  olive,  yellowish  on  chin  and  throat;  center  of 
breast  and  belly  tawny  ochraceous,  under  tail-coverts  yellowish  orange- 
ochraceous,  axillaries  yellow. 

This  description  differs  markedly  from  any  hitherto  published,  and  1 
hesitated  long  before  giving  it.  But  in  examining  a  number  of  yoang 
male  birds  (with  only  a  little  yellow  on  the  forehead)  that  appeared  to 
belong  to  either  graoilis  or  luteicapilla,  I  endeavored  to  find  a  character 
that  would  separate  the  species  at  all  ages.  In  examining  the  speci- 
mens I  noted  that  in  graoiUs  the  dusky  or  black  at  the  bases  of  the 
yellow  feathers  of  the  crown  always  extends  farther  along  the  shaft  of 
the  feather  than  along  the  web,  making  a  V'^^^P^  union  between  the 
yellow  tip  and  darker  base.  This  is  most  marked  on  the  feathers 
farthest  back  on  the  crown,  but  is  noticeable  even  on  those  on  the  ex- 
treme forehead.  In  luteicapilla  the  yellow  tip  joins  the  dusky  base  in  a 
straight  line  across  the  feather.  Usually,  also,  the  yellow  in  gracilis  is 
paler,  confined  more  to  the  extreme  tip  of  the  feather,  and  the  dusky 
base  is  blacker.  This  being  noted,  I  found  that  all  the  young  speci- 
mens pertained  to  luteicapilla.  Then  came  Mr.  Zeledon's  specimens 
labeled  gracilis.  An  examination  of  so-called  females  of  gracilis  and 
luteicapilla,  and  of  published  descriptions,  seemed  to  point  to  their 
being  indeterminable  one  from  the  other.  It  might  here  also  be  ob- 
served that  iu  gra^dlis  the  bill  is  heavier  and  the  gonys  decidedly  more 
convex  than  iu  luteicapilla. 

The  Zeledon  birds,  or  female  gra^^iliSj  are  very  distinct  from  KgofUdi; 
and  while  there  is  rather  a  close  color  resemblance  to  the  females  of 
fulvicrissa,  the  size  is  much  greater,  being  equal  to  the  males  of  gra- 
cilis. Males  of  gra^lis,  compared  with  those  of  fulvicrissa,  are  seen  to 
have  the  same  style  of  crown  (the  V-shaped  union  between  the  black 
base  and  yellow  tip).  All  males  of  fulvicrissa  examined  have  a  white 
spot  on  the  inner  web  of  the  outer  tail-feathers,  sometimes  well  defined 
and  again  only  faintly  indicated.  Pour  out  of  the  six  males  of  gracilis 
have  the  white  mark  on  the  outer  tail-feather. 

I  do  not  know  what  Mr.  Zeledon's  reasons  were  for  identifying  his 
specimens  as  gracilis,  but  he  gave  special  attention  to  the  UuphonuB, 
and  took  both  male  and  female  in  the  same  locality  and  at  the  same  time. 
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Since  returning  to  Costa  Bica  I  have  examined  the  Museo  Nacional 
series  of  thirty  luteicapilla  and  graoiliSy  including  three  additional 
females  of  graciliSy  and  am  thoroaghly  convinced  that  female  of  grc^ 
cilis  has  hitherto  been  unknown  or  confounded  with  some  other  form. 

Euphonia  mlnuta. 

Seven  adult  males  from  Costa  Bica  compared  with  a  single  male 
(adult)  from  Sarayacu,  Ecuador,  are  shaded  with  deeper  orange  on  the 
yellow  of  the  lower  parts  and  forehead,  while  the  Ecuador  bird  has  the 
bill  just  appreciably  larger. 

Ramphocelus  coBtaricensis. 

In  looking  over  the  specimens  of  R.  pdsaerinii  in  the  U.  S.  National 
Museum  collection,  I  find  a  very  good  example  of  my  recently  described 
R.  costaricensis  (The  Auk,  January,  1891,  p.  62).  The  specimen  (No. 
42863,  U.  S.  National  Museum  collection,  Navarro,  Costa  Bica,  Janu- 
ary, 1866,  J.  Cooper)  agrees,  as  far  as  my  memory  serves  me  (having 
no  examples  at  hand  for  comparison),  with  my  type,  being  perhaps  a 
trifle  brighter  on  the  breast,  and  the  wings  and  tail  more  dusky  brown- 
ish, or  more  like  those  of  passerinii.  The  specimen  was  originally 
marked  female  (  9  ),  but  some  one,  at  a  later  date,  and  with  ink  that  has 
not  yet  faded,  has  drawn  a  line  across  this  and  written  below*^  Juv.  S  .^ 

Since  returning  to  Costa  Bica  the  Museo  Nacional  has  received  eight 
additional  examples  of  this  new  form. 

ChloroBpinguB  pileatus. 

I  have  two  yoang  birds  in  plumage  hitherto  undescribed.  No.  5416, 
Museo  Nacional  de  Costa  Bica,  Volcan  de  Irazfi,  April  23,  1891,  is 
evidently  jast  from  the  nest,  as  there  is  yet  in  the  plamage  some  of  the 
nestling  down.  Above  it  is  light  olive-brownish,  wings  and  tail  black- 
ish, the  latter  with  dull  olive-yellowish  edges ;  prevailing  color  of  wing- 
coverts  like  the  edges  of  the  quills.  Head  black,  crown  bordered  with 
a  broad  white  stripe  extending  from  just  in  front  of  the  eye  to  the 
nape.  Lores,  supraocular  stripe,  and  auricnlars  black.  Below  prevail- 
ing color  grayish  olive-buff,  lightest  in  the  center,  with  ill-defined 
blackish  or  dusky  streaks;  sides  more  uniform  olive;  chin,  throat,  and 
cheeks  ashy  whitish ;  bend  of  wing  whitish.  No.  3095,  $  juv,,  Volcan 
de  Po4s,  July  5, 1889,  A.  Alfaro,  is  a  much  older  bird.  Above  brown- 
ish olive-green,  wings  and  tail  dusky,  edged  with  the  color  of  the  back, 
slightly  the  brighter  on  the  primaries ;  head  black ;  many  yellowish 
feathers  in  the  whitish  stripe  on  the  sides  of  the  crown.  Below  cheeks, 
throat,  and  breast  olive-yellowish,  with  indistinct  dusky  striations;  an 
indistinct  dusky  line  along  the  sides  of  the  throat,  joining  the  auricn- 
lars posteriorly;  sides,  belly,  and  crissum  dusky  or  brownish  olive- 
greenish. 
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Buarremon  guttoralls. 

Guatemalan  birds,  compared  with  Costa  Bicao  specimens,  seem  a 
trifle  larger,  especially  a  longer  tail,  and  the  yellow  of  the  throat  ap- 
pears to  extend  farther  down  on  the  fore  breast.  However,  the  Guate- 
mala skins  are  so  lengthened  in  the  making  up  it  is  difficult  to  judge. 

Dendromia  nana  costaricenaU  Ridgw. 

An  examination  of  a  series  of  Costa  Bican  specimens  compared  with 
examples  from  Panama,  including  the  types  of  narui^  Lawrence  (=  law- 
rencei  Eidgw.),  kindly  sent  me  for  examination  by  Professor  Allen  of 
the  American  Museum  of  New  Tork,  are  uniformly  the  larger  (espe- 
cially the  bill),  and  certainly  seem  to  me  separable  as  a  distinct  race, 
although  Mr.  Elliot  (The  Auk,  vii,  1890,  pp.  174, 175)  contends  they 
are  the  same,  remarking  that  ^*  the  slight  difference  in  size  to  be  noticed 
in  a  series  of  any  species  of  this  genus  is  evidently  of  no  specific  value.'' 
It  may  be  very  true  that  there  is  as  great  individual  variation  io  the 
different  species  as  between  average  Costa  Bica  birds  and  average 
Panama  birds.  But  the  smallest  Costa  Bican  bird  is  slightly  larger 
than  the  Panama  birds  (I  must  except  a  single  evidently  young  bird), 
while  the  largest  Costa  Bica  bird  has  the  bill  just  0.46  of  an  inch  longer 
than  the  largest  Panama  example. 

As  to  the  distinctness  of  nana  and  latcrencei  a  comparison  of  the  two 
type  specimens  shows  them  to  be  identical;  an  opinion  in  which  Mr. 
Bidgwa.y  concurs,  thus  fully  agreeing  with  Mr.  Elliot.  It  should,  how- 
ever, be  stated  that  in  Mr.  Lawrence's  type  of  nana  the  tail  feathers 
are  not  fully  grown,  being  only  3.10  inches  long,  while  in  the  bird  ou 
which  Mr.  Bidgway  based  his  lawrencei  the  tail  measured  4.36.  There 
is  a  similar  but  lesser  difference  in  the  wings,  measuring  3.60  and  4. 
Mr.  Bidgway's  example  is  in  very  perfect  plumage,  while  the  other  is 
in  a  state  of  change.  Mr.  Bidgway  says  he  was  misled  by  the  original 
measurements  given  in  the  description  of  nana.  He  did  not  have  the 
bird  for  examination. 

The  uniting  of  nana  and  lawrencei  changes  the  name  of  the  Costa 
Bica  bird  from  lawrencei  costaricenais  to  nana  costaricensisj  as  I  have 
written  it  above. 

The  Costa  Bican  bird  appears  to  reach  its  maximum  development  on 

the  west  coast. 

Myrmecisa  stictoptera  Lawr.* 

A  single  male  specimen  of  this  exceedingly  rare  bird,  No.  2335,  Maseo 
Nacional  de  Costa  Bica,  San  Carlos,  Costa  Bica,  December  25, 1888,  A. 
Alfaro,  compared  with  Mr.  Lawrence's  type,  No.  34777,  U.  S.  National 
Museum,  Angostura,  Costa  Bica,  agrees  minutely  with  that  bird.  It  is 
certiunly  a  very  distinct  species,  differing  decidedly  from  M.  exsul  and 
its  allies  in  having  a  concealed  white  dorsal  patch,  and  from  M,  Umas- 
iicta  in  having  the  throat  unspotted.    Yet  Mr.  Sclater,  in  Vol.  xv,  CaU- 

*  See  Ann.  Lye.  N.  H.  of  N.  Y.,  vol.  vili,  p.  132,  ^  j 
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logae  of  Birds  in  the  British  Mnseam,  iu  treating  of  the  genus  Myrmeciza^ 
does  not  mention  stictoptera  even  in  his  synonymy. 

Pioolaptes  compressus  (Sol.) 

An  examination  of  a  series  of  thirty-three  specimens  taken  from  vari- 
ous points  and  altitudes  on  both  the  Atlantic  and  Pacific  sides  of  the 
high  interior  of  Oosta  Bica  shows  much  individual  variation  in  size  and 
color;  variations  that  seem  to  connect  (very  closely  indeed)  compressus 
with  gracilis.  I  have  not,  unfortunately,  the  type  of  gracilis  before  me, 
but  have  carefully  studied  Mr.  Icidgway's  original  description  (Proc. 
U.  S.  National  Museum,  Vol.  xi,  p.  642)  and  also  Mr.  Sclater's  notes, 
taken  from  the  type  (Cat.  Birds  British  Museum,  xv,  p.  154).  From  the 
appended  table  of  measurements  it  will  be  seen  that  the  variations  in 
size  are  from:  wing,  3.93  to  3.40;  tail,  3.96  to  3.43;  from  nostril  to  tip  of 
bill,  1  to  0.70;  taraus,  0.71  to  0.65.  In  arranging  the  table  I  separated 
the  birds  into  four  groups;  the  first  from  the  central  west  coast  region 
(Gulf  de  Nicoya).  These  prove  to  be  slightly  the  largest  and  are  as 
a  whole  a  lighter  brown  (sepia)  below;  the  paler  markings  vary  from 
deep  baflf  to  buffy- whitish,  the  feathers  of  the  throat  usually  narrowly 
bordered  with  blackish.  Above  there  is  no  appreciable  difference  in 
color  from  birds  from  other  localities. 

The  second  group  comes  from  the  east  side  of  the  Cordillera,  in  nearly 
the  same  latitude  as  the  first  group  and  at  an  elevation  of  about  2,500 
feet  The  bill  averages  slightly  smaller  and  darker  horn-color.  The 
coloration  above  and  below  is  not  to  be  distinguished  from  that  of  birds 
belonging  to  the  first  group.  It  will  be  noted  that  the  two  lots  were 
taken  at  the  same  season. 

The  third  group  comes  from  the  southwest  coast  region.  They  sure 
intermediate  in  size,  although  slight  the  difference,  between  the  first 
and  second  groups ;  they  average  slightly  darker  below,  more  of  a 
bistre  than  a  sepia  brown.  The  bill  is  about  as  dark  as  in  birds  of 
the  second  group. 

The  fourth  group  is  from  the  eastern  side  about  the  same  latitude  as 
the  last.  The  birds  of  this  group  average  decidedly  the  smallest ;  there 
are,  however,  only  four  of  them.  No.  5437,  Museo  Nacional  de  Costa 
Rica,  is  especially  small.  Above  and  below  the  brown  is  of  a  darker 
shade.  The  upper  mandible  is  blackish,  the  lower  horn-color  for  at 
least  the  basal  half,  the  interior  half  being  broken  away. 

The  birds  in  the  third  group,  from  Pozo  Azul,  are  from  the  same  geo- 
graphical region  as  the  type  oi  gracilis  (Monte  Bedondo),  but  certainly 
can  not  be  seperated  from  other  examples  of  compressus,  I  think  anyone 
with  my  series  of  birds  before  them,  and  with  only  the  descriptions  of 
compressus  and  gracilis  to  guide  them,  would  conclude  that  the  color- 
differences  were  very  slight,  and  that  the  relative  measurements  were 
hardly  trustworthy  characters.* 

The  tyj>e  oi  gracilis  seems  to  have  an  unusually  long  tarsus. 

•  Seo  these  Proceediugs,  vol.  xiv,  p.  475.     J^-« '  ^  ^OOglC 
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Mea9urement9  of  apecimens  of  Picolaptea  compresnus. 


Collector. 


Locality. 


Date. 


Wing. 


AlOaroand  Cherrie '  M^jioa Mar. 

C.F.  Underwood I  Bebedero Feb. 


...do. 
...do.. 
....do.. 

...do., 
...do.. 

...do.. 

...do.. 

...do.. 

...do.. 
....do. 

Anastasio  Alfaro  — 


-do ■  Feb. 

•do -Feb. 

.do Jan. 

.do Feb. 

.do 1  Jan. 


do. 
.do 

do 

.do 

.do 

— do 


.do I  San  Lucas  . 


Jan, 
. .  I  Jan. 
. . .  I  Jan. 
..I  Feb. 
..iFeb. 
,.  '  Jan. 
..Feb. 


5426 

6427  $  |....do 

5428  cf  I. ...do 

5429  (f  I   -.do 

5430  (f 
6431  d 
5432  d 
6430  9 
5440  9 


C.  F.  Underwood ;  Gaayabal. 

do 

do 


.do. 
.do. 
.do. 
.do. 
.do. 


..do  . 
do. 
.do. 
.do. 
.do. 
.do. 


3321  — 
8322  $ 
3323  <f  I 
6433 
5434 
6436 

5425  < 
6436  ( 
5437 
6441 


Poso  Azul .. 

do 

do 


I  C.  F.  Underwood I do  . 

do do  . 

I do j — do  . 


A.  Alfaro i  Jimenez 

...do do , 

Dr.C.L. Kins Talamanoa..., 

K.  Alfaro  and  Caransa do , 


Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 

Sept. 
Sept. 
Sept. 
May 
May 
May 

Anff. 
Mar. 
Sept 
Feb. 


13,1888 
13,1890 
17, 1890 
18, 1890 
23,1890 
13,1890 
23,1890 
28,1890 
26,1890 
23,1890 
18,1890 
21, 1890 
24,1890 

14. 1890 

19. 1891 
16,1891 
13, 1891 
16,1891 
16. 1891 
25,1891 
17, 1891 
14, 1891 
17, 1891 

13,1889 
13,1889 
13,1889 
2,1891 
12, 1891 
10, 1891 

5,1889 
29, 1891 
20,1890 
21, 1891 


3.92 
3.67 
3.57 
3.70 
3.93 
3.84 
3.37 
3.53 
3.93 
3.80 
3.63 
3.55 
3.40 
3.68 

3.58 
3  50 
3.85 
3.48 
3.66 
3.51 
3.70 
3.58 
3.37 

3.58 
3.67 
3.72 
3.73 
3.46  I 
3.65  I 
I 

3.59  I 
3.84 
3.38 
3.44  I 


BiU 
TaiL   j  from    Tama. 


3.83 
3.78 
8.78 
3.64 
3.01 
3.84 
3.47 
3.38 
3.96 
3.86 
3.54 
3.55 
3.49 
3.54 


3.73 
3.53 
3.57 

3.5G 
3.67 
3.48  j 
3.44 


6.96 
0.88 
0.98 
LOO 
a  97 
0.99 
ft.  92 
0.90 
096 
0.88 
0.97 
0.90 
0.92 
0.86 


,      3.55 

0.85 

1      3.64 

0.84 

3.77 

a83 

3.70 

U83 

3.83 

a87 

3.67 

0.86 

3.62 

aoo 

.1.82 

0.84 

3.43 

0.80 

3.58 

ago 

'      3.77 

0.93 

3.64 

0.82 

0.90  I 

0.85 

0.90 

0.85 
0.90  , 
0.70  , 
0.83 


0.71 
0.9 
172 
0.75 
0.71 
0.70 
0.70 

o.e7 

0.71 
0.70 
0.6 
0.79 
0.71 
0.70 

OiTf 
0.-0 
0l68 
0.«? 

o.e 

o.a 
a  70 

0.71 

a  70 

0.70 
0.79 
0.71 
0.70 
0.70 
0.71 

0.68 

0.70 
0.08 
0.07 


Philydor  virgatus  Lawr. 

A  single  specimen,  No.  2332,  collection  of  the  Mnseo  Naciooal  de 
Costa  Rica  (San  Carlos,  Costa  Rica,  December  22, 1888,  A.  Alfaro), 
agrees  exactly  with  the  type. 

Grallaria  intermedia. 

A  single  specimen  (Ko.  629,  6 ,  Museo  Nacional  de  Costa  Rica, 
Jimenez,  April,  1886,  A.  Alfaro)  agrees  exactly  with  Mr.  Ridgway's 
type.  As  stated  by  Mr.  Ridgway  (Proc.  U.  S.  National  Maseum,  Vi, 
p.  406),  intermedia  **  represents  a  very  distinct  form,''  readily  distin- 
guished by  the  lighter  ochraceous  of  the  breast,  sides,  flanks,  and 
crissum ;  by  the  broad  black  striatians  on  the  breast ;  a  distinct  black 
rictal  stripe,  and  rufoas  tips  to  the  wing-coverts.  From  perspicillata  it 
is  easily  distingaished  by  the  lack  of  black  streaks  on  the  flanks. 

Grallaria  dives. 

A  young  bird  of  this  species  has  the  head  and  back  much  darker 
than  in  adults,  and  a  few  feathers,  evidently  of  the  first  downy  plumage, 
are  dusky  chestnut.  The  wing  coverts  are  faintly  tipped  with  the  same 
color.  Below,  the  white  of  the  middle  of  the  belly  and  the  throat  is 
strongly  washed  with  ochraceous. 
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Ornithion  imberbet 

I  broaght  a  specimen  with  me  that  probably  pertained  to  this  species; 
bat  unfortunately  while  at  the  American  Museum  in  New  York  it  was 
carried  away  by  a  rat  before  I  had  opportunity  to  identify  it. 

T3rrajiiiiscu8  parvus. 

Gosta  Bican  specimens  are  intermediate  in  size  between  true  parvus 
and  villissimus;  they  are  also  more  yellowish  below  than  parvus  from 
Panama.  However,  the  relationship  throughout  seems  the  closer  to 
parvus, 

Empidonaz  albigularis. 

1  have  a  specimen  that  certainly  does  not  agree  very  closely  with 
Mr.  Sclater's  description  (Oat.  Birds  Brit.  Mus.,  xiv,.  p.  223) ;  however, 
compared  with  examples  in  the  Smithsonian  collection  that  differ  in 
the  same  way,  but  which  have  been  identified  as  U.  alMgularis  by  Mr. 
Sclater,  it  is  found  that  they  agree. 

Contopua  lug;ubris. 

A  female  in  freshly  assumes  plumage,  is  much  richer  colored  than 
any  of  the  three  examples,  including  the  type,  in  the  Smithsonian  col- 
lection. Above  and  below  it  is  much  more  of  an  olive.  In  size  it  is 
also  a  trifle  smaller.  The  specimens  in  the  Smithsonian  collection  are 
all  in  much  worn  plumage. 

Platypaaris  aglaias  (Lafr.)." 

A  single  female,  taken  at  Jimenez,  in  tierra  caliente,  on  the  Atlantic 
side  of  Costa  Bica. 

PachyrhamphuB  veraioolor. 

A  fine  male,  taken  at  La  Palma  de  San  Jos6,  Costa  Bica. 
Pipra  velutina  Berl. 

Male  Costa  Bican  specimen  from  Pozo  Azul  agree  closely  with 
Panama  examples,  but  have  a  greenish  shading  on  the  rump  and  upper 
tail-coverts,  and  also  below  on  the  center  of  the  belly,  and  decidedly 
developed  on  the  under  tail-coverts.  This  may,  however,  be  a  character 
of  the  young. 

A  female  is  parrot-green  above,  slightly  brighter  on  the  head  and 
duller  on  the  rump.  There  are  three  or  four  blue  feathers  in  the  crown. 
Below  the  breast  is  duller  green,  the  throat  greenish  gray ;  the  sides 
are  paler,  while  the  center  of  the  belly  and  the  crissum  are  greenish 
yellow. 


*Doabtles8   P.   a,   obsctira   Ridgw,,  recently  described   in  these   **  Proceedings" 
(page  474). 
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The  parrot-green  colur  of  the  back  readily  distinguishes  the  femalee 
of  this  species  from  all  others  of  the  geuiis  except  cyatieocnpUla  and 
sfiaviaaima.    The  latter  is  distinguished  by  the  lemon-yellowish  belly. 

Pipra  leucorrhoa. 

Females  are  bright  olive  or  greenish  above ;  below  duller,  grayish, 
or  with  a  grayish  shading  on  the  throat  and  yellowish  on  the  belly. 
The  axillaries  are  white  or  pale  yellowish.  Young  males  resemble 
females  but  have  the  throat  white. 

Pipra  leucociUa. 

Females  are  bright  olive-green  above;  entire  head  and  nape  slate- 
gray,  with  perhaps  an  olive  shading;  below  duller,  throat  with  grayish, 
crissum  and  belly  with  whitish  or  pale  yellowish.  Bill  much  larger 
than  in  leucorrhoa.     . 

Pipra  mentalis. 

Females  are  dull  olive-green  above  (almost  the  color  so  named  in 
Eidgway's  Nomenclature);  below,  more  yellowish -olive  on  throat  and 
breast;  abdomen  and  crissum  yellowish  ;  axillaries  pale  yellowish,  inner 
edges  of  quills  edged  with  whitish. 

Trogon  elegans,  Gould. 

Four  specimens  were  forwarded  from  Oosta  Rica  for  identification. 
Mr.  Ridgway  has  classified  the  birds  as  T.  elegans^  Gould,  thus  making 
the  tenth  representative  of  the  Trogonidae  found  in  Costa  Rica.  The 
first  of  these  specimens  was  secured  by  Alfaroand  Gherrie  on  the  small 
island  of  San  Lucas,  in  the  mouth  of  the  Gulf  of  Nicoya,  in  March,  1889. 
Mr.  Alfaro  has  since  secured  a  fair  series  of  specimens  from  the  same 
locality.    This  I  believe  extends  the  southern  range  of  the  species. 

AntroBtomuB  vociferus  (Wils.). 

A  single  specimen  taken  at  San  Jos6  (No.  2823,  9  ,  Museo  Nacional 
de  Costa  Rica,  San  Jos^,  Feb.  24,  1889,  Geo.  K.  Cherrie),  and  identi- 
fied by  Mr.  Ridgway,  proved  to  be  this  species,  thus  extending  its 
southern  range  and  adding  another  species  to  the  list  of  Costa  Bican 

birds. 

CoccygUB  minor  (6m.)* 

This  bird  is  found  on  both  coasts  of  Costa  Rica,  and  in  the  interior 
to  an  altitude  of  about  6,000  feet. 

Chloronerpes  aimplex. 

A  single  male  from  the  Pacific  side  of  Costa  Rica  (Pozo  Azul),  com- 
pared with  an  example  from  the  Atlantic  side,  is  decidedly  smaller,  and 
there  are  some  color  dififerences ;  however,  with  only  the  two  examples 
before  me  I  am  not  sure  but  that  the  variation  is  entirely  individual. 
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Melanerpes  chrysauchen,  Sal  7. 

(No.  3339,  9 ,  Museo  Nacional  de  Costa  Rica,  Pozo  Aziil,  Sept.  9, 1889, 
J.  O.  Zeledon),  Mr.  Ridgway  identifies  the  above  specimen  as  chrys- 
%iiehtn^  adding  another  to  the  list  of  Gosta  Rican  birds  and  extending 
Oie  known  northern  range  of  the  species. 

Acoipiter  tinus  (Lath). 

Seuor  Don  Anastasio  Alfaro  secured  a  very  fine  male  specimen  of 
this  beaatiful  little  hawk  near  Greytown,  Nicaragua. 
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FISH 


[Pabliahed  by  i»eniii89ioii  of  Hon.  Mabshall  McDonald,  Commissioner  of  Fisheries.] 

No.  XXII.-DESCRIFriONS  OF  THIRTYFOUR  NEW  SPECIES  OF  FISHES 
COLLECTED  IN  1888  AND  1889,  PRINCIPALLY  AMONCf  THE  SANTA 
BARBARA  ISLANDS  AND  IN  THE  GULF  OF  CALIFORNIA. 


BY 

Charles  H.  Gilbert. 
The  following  forms  are  here  described  as  new : 


1.  Raia  trachnra. 

2.  Catnlns  xaninrns. 

3.  Catnlus  cephalus. 

4.  Catuliis  branoeuB. 

5.  Eolaoiia    (Platypodou)    platyrhyn- 

chu8. 

6.  Stoleplioms  caltratns. 

7.  Mjctopham  regale. 

8.  Alepocephalas  tenebrosas. 

9.  Poro^adus  promelaa. 

10.  Siphostoma  carinatum. 

11.  Callechelys  peainsalir. 

12.  Atherinops  insalarnm. 

13.  Magil  setosus. 

14.  Diplectrnm  soinrns. 

15.  Mycteroperca  pardalis. 

16.  Bodiannsacantbistins. 

17.  Upeneus  zantbogrammns. 


18.  Poniacentrna  lencoms. 

19.  Gobi  lis  microdon. 

20.  BollQiannia  ocellata. 

21.  BoUmaunia  macroporaa. 

22.  BollQiannlastigmatura. 

23.  Gobioaoiiia  crescentalis. 
Cbriolepis,  gen.  uov. 

24.  Cbriolepis  miDatilliiB. 

25.  Gillellus  ornatus. 

2G.  PrioDotus  gymnostetbas. 

27.  CareproctuR  melaDurus. 

28.  Paraliparis  cephaliiH. 

29.  Paraliparis  mento. 

30.  Tracbyrbyncbus  belolepis. 

31.  Macrurns  pectoral  is. 
I  32.  Lycodes  diapterns. 

I  33.  Syinpbaras  fasciolaris. 
I  34.  AnteDnarius  reticnlaris. 


1.  Raia  trachura  sp.  noY. 

This  species  is  most  nearly  related  to  Raia  isotrachys^  but  the  disk  is 
broader,  with  the  snout  much  blunter,  the  angle  of  latter  much  greater 
than  a  right  angle. 

Top  of  disk  sparsely  but  evenly  covered  with  small  sharp  prickles 
with  stellate  base,  which  become  crowded  on  interorbital  space,  in  a 
broad  band  along  anterior  margin  of  disk,  on  middle  of  disk  behind 
shonlders,  and  especially  on  sides  of  tail.  Xo  spines  on  orbital  rim  or 
shonlders.  A  single  small  spine  on  middle  of  back  between  shonlders, 
heavier  but  not  longer  than  the  prickles.  A  series  of  strong  spines  on 
middle  of  tail,  23  in  number,  diminishing  in  size  posteriorly. 
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Outer  pectoral  angles  broadly  roanded,  placed  more  anteriorly  thai 
in  isotrachys.    Anterior  outline  strongly  undulated,  very  convex  Mar 
tip  of  snout,  which  projects  slightly  beyond  the  profile.    Snoat  tay 
broad,  its  anterior  angle  about  120  degrees.    Length  of  disk  (to  opposite 
posterior  insertion  of  pectorals)  1^  in  its  width.    Interorbital  space 
cave,  1^  times  longitudinal  diameter  of  eye,  which  is  contained  3| 
in  snout.    Distance  from  front  of  eye  to  nearest  point  on  margin 
disk  If  in  length  of  snout  (less  than  half  snout  in  isotrachys). 

Teeth  very  small,  each  with  a  single  minute  cusp  directed  backwards 
eight  oblique  series  in  each  half  of  upper  jaw. 

Distance  between  gill  openings  of  first  pair,  one-third  length  of  diil 
including  the  ventrals.  Tail  longer  than  body  by  half  length  of  soool 
Dorsal  fins  small,  of  about  equal  size,  covered  with  prickles.  Ba.«4 
ventrals  smooth  above,  a  few  prickles  on  distal  half. 

Uniform  plum-color  above,  slightly  darker  at  margin  of  disk.  Belo^ 
brown,  lighter  on  body,  becoming  blackish  on  lateral  margins  of  pe 
torals  and  ventrals. 

A  single  specimen,  18  inches  long,  from  station  2923,  in  822  fathoa 

2.  CatuluB  xaniums  sp.  nov. 

Snout  short  and  broadly  ronude<l,  much  as  in  Catulus  canaeens  Gu 
ther,  the  distance  from  snout  to  front  of  mouth  one  half  greatest  vidi 
of  snout,  the  latter  equaling  width  of  mouth.  Nostril  valves  sepani 
the  width  of  isthmus  nearly  half  width  of  nostrils,  the  valve  with 
short  cirrus.  Distance  from  inner  edge  of  nostrils  to  mouth  one-thii 
their  distance  from  tip  of  snout.  Lips  with  a  well-developed  fo 
around  angle  of  mouth,  that  on  lower  jaw  extending  two-sevenths 
one-fourth  distance  to  symphysis,  the  fold  on  upper  lip  about  half 
long  as  that  on  lower. 

Teeth  small,  acute,  about  five  series  functional  in  each  jaw.  TeeA^ 
similar  in  both  jaws,  the  median  and  the  extreme  lateral  teeth  miukj 
reduced,  those  along  greater  extent  of  jaw  witli  a  prominent  mediaaj 
cusp,  and  two  small  lateral  ones  on  each  side.  Towards  angles  of  jsivs, 
the  median  cusps  become  much  smaller  and  are  little  larger  than  tte 
lateral  ones.  i 

Snout  and  sides  of  head  soft,  with  numerous  mucous  pores,  those  oa 
lower  side  of  snout  in  an  oval  patch.  Eyes  large,  their  horizontal 
diameter  more  than  half  the  interorbital  width,  or  than  distance  froB 
tip  of  snout  to  their  front  margins. 

Anterior  gill  slit  separated  slightly  more  than  the  posterior  ones,  tha 
distance  between  them  equaling  length  of  slit.  Last  two  gill  slits  abow 
the  base  of  pectorals. 

Pectoral  small,  not  notched,  its  angles  rounded,  a  wide  strip  alone 
it8  upper  posterior  border  devoid  of  prickles.  Length  of  its  anterior 
border  equaling  that  of  snout  and  eye.  Posterior  margin  of  ventnb 
very  oblique.    In  one  young  male,  30  centimetres  long,  the  daqiea 
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are  small  and  undeveloped,  not  extending  backwards  as  far  as  posterior 
ends  of  ventrals;  in  another,  38  centimeters  long,  they  are  fally  de- 
veloi^ed,  and  extend  backwards  as  far  as  origin  of  anal. 

First  dorsal  over  the  ventrals,  its  base  shorter  than  that  of  the  anal, 
contained  twice  in  the  interspace  between  dorsals.  Its  posterior  inser- 
tion Is  vertically  above  that  of  the  ventrals.  Second  dorsal  slightly 
shorter  and  lower  than  the  first,  its  base  wholly  above  that  of  the  anal, 
which  overlaps  it  in  front  and  behind.  Base  of  second  dorsal  If  in 
that  of  anal.  Base  of  anal  twice  the  space  separating  it  from  lower 
lobe  of  caudal,  and  about  equaling  its  distance  from  ventrals.  Height 
of  first  dorsal  (measured  along  longest  rays)  equals  distance  from  tip 
of  snout  to  front  of  pupil. 

Caudal  not  deeply  notched,  its  length  equaling  distance  from  tip  of 
snout  to  fourth  or  fifth  gill  slit,  and  contained  ^  in  total  length. 

Head,  body,  and  fins  covered  with  small  triangular  prickles,  with 
broad  base  and  usually  a  single  backwardly  directed  point.  They  are 
rather  sparsely  distributed,  except  on  end  of  snout  and  along  margins 
of  fins,  especially  along  upper  edge  of  caudal,  where  they  are  closely 
crowded  to  form  a  dense  rough  band.  These  caudal  plates  are  broad 
and  densely  overlapping,  each  with  three  equal  cusps.  This  approxi- 
mates the  arrangement  characteristic  of  Pristiurus^  between  which  and 
Catulus  this  species  forms  a  partial  transition.  In  young  specimens  5 
to  6  inches  long,  the  band  of  enlarged  prickles  on  back  of  caudal  has 
not  yet  developed. 

Color  dark  slaty-brown,  uniform  on  head  body  and  fins,  the  latter 
without  appreciably  lighter  margins  in  some  specimens,  in  others 
broadly  or  narrowly  margined  with  white,  or  with  spotsor  large  irregular 
areas  of  whitish.  One  specimen  shows  small  white  spots  on  dorsal 
region. 

Described  largely  from  a  female  specimen,  23  inches  long,  with  well- 
developed  eggs.  The  egg  cases  are  narrow  and  flattened,  one-third  as 
wide  as  long,  becoming  much  more  narrowed  at  the  posterior  than  at 
the  anterior  end. 

Very  abundant  in  deep  water  off  the  coast  of  Southern  and  Lower 
Califoriiia,  specimens  being  taken  at  stations  2891,2892,2896,  2903, 
2948,  and  3045,  in  depths  ranging  from  184  to  684  fathoms. 

3.  CatuluB  oephaluB  sp.  nov. 

A  number  of  small  specimens,  dredged  in  deep  water  near  the  Revil- 
lagigedo  Islands  and  in  the  Gulf  of  California,  strongly  resemble  Gat- 
ulu8  xaniurus^  but  differ  constantly  in  the  following  respects : 

The  head  appears  much  wider  and  the  snout  is  shorter,  the  length  of 
preoral  portion  being  less  than  one-half  its  greatest  width. 

The  fins  are  different  in  relative  size  and  position,  the  dorsals  being 
larger,  the  second  dorsal  more  posteriorly  inserted,  and  the  anal  smaller. 
The  second  dorsal  is  thus  about  equal  to  the  anal  in  size,  and  terminates 
slightly  behind  it,  ^,y,,,,j  by  GoOglc 
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The  pores  ou  head  are  of  larger  Bize  than  in  xaniuruSy  and  are  regu- 
larly arranged  in  series  instead  of  in  patches. 

The  coloration  is  darker,  the  lower  portion  being  uniformly  brown 
like  the  upper,  instead  of  much  paler. 

None  of  our  specimens  show  any  trace  of  the  band  of  rough  plates 
on  back  of  tail  characteristic  of  xaniurusj  and  developed  in  the  young 
of  the  latter  of  even  smaller  size.  The  adult  of  cephalus  may  or  may 
not  agree  with  xaniurus  in  this  respect. 

The  teeth  have  mostly  three  cusps,  the  inner  one  often  with  a  fourth 
one  at  the  base,  a  fifth  sometimes  present  on  the  outer  side. 

A  specimen  24  centimetres  long,  from  station  2992,  is  a  young  male, 
and  shows  the  claspers  very  fully  developed,  reaching  the  base  of  the 
anal  fin.  This  specimen  is  apparently  nearly  sexually  mature,  while  in 
specimens  of  xaniurus  of  even  larger  size,  the  claspers  are  much  less 
developed. 

In  the  position  of  the  second  dorsal  this  species  agrees  with  Scyllium 
canescens  GUnther,  but  differs  in  the  much  more  anterior  insertion  of 
the  first  dorsal,  which  terminates  above  the  ventrals  instead  of  behind 
them. 

Several  small  specimens  from  station  3007  (362  fathoms),  in  the  Gulf 
of  GalifiDrnia,  and  a  larger  specimen  from  station  2992,  at  a  depth  of 
460  fathoms. 

4.  CatuluB  bruimeuB  sp.  nov. 

Body  deeper,  the  head  narrower,  the  snout  longer  and  sharper  than 
in  Cattilus  xaniurus.  Length  of  snout  before  mouth  three-fourths 
greatest  width  of  snout  and  seveneighths  width  of  mouth.  Nostrils 
large,  the  flap  with  a  broadly  rounded  lobe,  the  inner  ends  of  nostrils 
separated  by  a  space  equaling  three-fourths  length  of  nostril.  Distance 
from  inner  end  of  nostril  slits  to  mouth  slightly  less  than  one-third  their 
distance  from  tip  of  snout. 

Angle  of  mouth  with  a  well-developed  labial  fold,  that  of  lower  lip 
slightly  shorter  than  that  of  upper,  and  extending  half  way  to  sym- 
physis. 

Teeth  similar  in  both  jaws,  with  two  or  three  rows  functional  in  the 
upper  jaw  and  four  or  five  in  the  lower.  Median  cusp  of  teeth  long, 
sharp,  and  strongly  curved  backwards  and  outwards.  A  single  basal 
cusp  on  each  side,  the  inner  cusp  having  frequently  a  smaller  one  at 
base. 

Diameter  of  orbit  about  one-third  snout,  the  spiracle  separated  from 
it  by  nearly  one-third  its  length. 

Gill  openings  of  moderate  width,  the  last  two  over  base  of  pectorals 
as  usual. 

Pectorals  more  extensively  connate  with  body  than  usual,  the  angles 
rounded,  but  the  posterior  margin  nearly  straight.  Length  of  their 
upper  margin  one-half  distance  from  suout  to  third  gill  slit. 
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First  dorsal  small,  narrow,  and  high,  extending  bat  little  beyond  ven- 
trals.  The  length  of  its  base  is  contained  1^  times  in  the  interspace 
between  dorsals.  Second  dorsal  slightly  larger  than  first  and  extend- 
ing a  little  beyond  the  base  of  anal.  When  depressed  it  reaches  beyond 
origin  of  candal. 

Anal  very  long,  a  short  grooved  channel  behind  ventrals  reaching  its 
base,  as  do  also  the  tips  of  the  ventrals  themselves.  The  length  of  its 
base  is  2^  times  that  of  first  dorsal,  and  the  basal  portion  of  fin  is  con- 
tinuous with  the  fold  which  rises  to  form  the  lower  caadal  lobe.  Cau- 
dal fin  3§  in  total  length,  its  terminal  lobe  but  little  more  than  one-sixth 
its  length. 

Head,  body,  and  fins  uniformly  covered  with  minute  close-set  plates, 
each  of  which  is  triangular  and  furnished  with  three  subequal  spinous 
points.  These  are  wanting  on  the  posterior  third  of  the  upper  face  of 
the  pectoral,  and  on  the  free  edges  of  all  the  fins.  No  modified  plates 
on  the  upper  edge  of  the  caudal. 

Color  uniform  warm  brown  above  and  below,  the  snout  and  the  mar- 
gins of  the  fins  blackish. 

The  only  specimen  secured  is  a  female  50  centimetres  long,  and  con- 
tains a  pair  of  fully  developed  eggs,  the  cases  showing  a  peculiar  con- 
striction towards  each  end. 

5.  Eulamia  (Platypodon)  platjrrhynohus  sp.  nov. 

Carchariaa  sp.  incog.  Jordan  and  Gilbert,  Procs.  U.  8.  Nat.  Mns.,  1882,  107 

(description  of  Jaw  only). 
Eulamia  lamiella  Jordan  and  BoUman,  Proca.  U.  8.  Nat.  Mas.  (not  of  Jordan 

and  Gilbert). 

Snout  very  flat  and  broadly  rounded,  of  moderate  length,  its  preoral 
portion  slightly  longer  than  width  of  mouth,  and  less  than  width  of 
snout  opposite  nostrils.  Middle  of  nostrils  midway  between  front  of 
month  and  tip  of  snout.  Nostril  flap  without  sharp  lobe.  No  labial 
folds,  the  angle  of  mouth  with  two  short  creases. 

Teeth  in  upper  jaw  broadly  triangular  and  coarsely  serrate,  the  inner 
edge  oblique,  the  outer  definitely  notched  in  most  cases,  merely  concave 
in  others,  the  two  kinds  found  together  in  the  same  jaw.  The  serrsB 
are  coarsest  below  notch  on  outer  side  of  tooth.  Lower  teeth  narrow, 
erect,  serrulate. 

Eye  moderate,  three-fourth  width  of  gill-openings.  Interorbital 
width  greater  than  length  of  snout  in  front  of  eye  by  a  distance  equal- 
ing the  diameter  of  the  orbit.    • 

Pectorals  but  little  falcate,  long,  reaching  beyond  the  base  of  first 
dorsal.  The  inner  margin  is  two-sevenths  length  of  the  outer,  and  the 
greatest  width  is  half  the  length. 

First  dorsal  inserted  close  behind  pectorals,  its  distance  from  root  of 
pectorals  two-fifth  its  base,  the  fin  much  nearer  pectorals  than  ventrals. 
Its  base  is  two-fifths  the  length  of  interspace  between  dorsals,  and  is 
less  than  its  height,  which  is  less  than  the  depth  of  bo|Jy^  ^y  ^^^^-.^^ 
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Second  dorsal  inserted  over  the  anal,  its  base  one-third  that  of  first 
dorsal,  and  less  than  one-half  its  distance  from  base  of  upper  caadal 
lobe.  Its  upper  margin  is  much  less  concave  than  that  of  anal,  and  the 
fin  is  smaller. 

Lower  caudal  lobe  nearly  half  the  upper,  which  is  3^  in  total  length. 

Light  gray  above,  whitish  below,  the  fins  conspicuously  margined 
with  white  in  the  largest  specimen  obtained,  without  margins  in  the 
others. 

This  species  is  very  abundant  at  the  Bevillagigedo  Islands,  speci- 
mens being  secured  at  Clarion  and  Socorro.  A  single  individual  was 
also  obtained  at  Magdalena  Bay,  Lower  California.  It  reaches  a  lengtii 
of  at  least  8  feet.  This  is  the  species  recorded  by  Jordan  and  Bollman 
from  the  Galapagos  Islands  as  Eulamia  lamiella.  From  lamidla  it 
differs  in  the  notched  teeth  and  the  anterior  position  of  the  first  dorsal. 

6.  StolephoruB  ooltratus  sp.  nov. 

Body  compressed,  of  medium  depth,  the  abdomen  compressed  to  an 
edge  both  in  front  of  and  behind  the  ventral  fins,  but  without  serra- 
tions.   Behind  the  ventrals  the  edge  is  sharply  carinate. 

Head  slender  and  sharp,  the  snout  long  and  compressed,  extending 
beyond  tip  of  lower  jaw  for  a  distance  nearly  equaling  diameter  of  orbit 
Maxillary  abruptly  widened  behind  angle  of  mouth,  then  tapering  to  a 
rather  sharp  point  which  extends  beyond  mandibular  articulation  nearly 
to  gill-opening. 

Teeth  in  lower  jaw  small  but  distinctly  visible;  in  upper  jaw  growing 
larger  towards  tip  of  maxillary,  where  they  are  directed  forwards. 

Opercle  narrow,  scarcely  as  wide  as  exposed  portion  of  preopercle, 
the  margin  moderately  oblique,  not  wavy. 

Front  of  dorsal  midway  between  base  of  caudal  and  front  of  pupil. 
Base  of  ventrals  midway  between  origin  of  anal  and  articulation  of 
mandible.    Origin  of  anal  behind  last  ray  of  dorsal. 

Scales  closely  adherent,  rather  thick  and  firm. 

Head  3J  in  length ;  depth  4^.     D.  12 ;  A.  20.    Lat.  1. 40. 

Color  olivaceous,  the  dorsal  region  with  black  specking.  A  silvery 
band  along  middle  of  sides  very  narrow  anteriorly  but  increasing  in 
width  to  opposite  anal  fin,  where  it  is  as  wide  as  eye.  Snout  and  mar- 
gin of  caudal  lobes  dusky. 

A  single  specimen,  3^  inches  long,  from  Santa  Margarita  Island,  off 
the  coast  of  Lower  California. 

7.  Myctophum  regale  sp.  uov. 

In  the  type  specimen  the  scales  are  wholly  wanting,  with  the  excep- 
tion of  two  or  three  along  the  base  of  the  anal,  which  have  entire  mar- 
gins. The  scars  in  the  skin  indicate  that  the  scales  along  the  lateral 
line  were  enlarged,  those  on  middle  of  tail  being  twice  the  size  of  the 
ordinary  scales.  The  species  closely  resembles  in  appearance  M^o- 
phum  (Nannobrachium)  niger  GUnther,  but  differs  in  the  relative  posi- 
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tion  of  the  dorsal  aud  aiiut.  As  the  scales  were  wanting  and  the  skin 
largely  abraded  in  the  type  of  niger^  it  may  be  that  the  scales  along 
lateral  line  were  in  reality  enlarged  in  that  species. 

Lateral  line  37.  D.  16 ;  A.  19.    Head  3i  in  length ;  depth  5^. 

Eye  small,  slightly  longer  than  snout,  5^  in  head.  In  three  speci- 
men smaller  than  the  type,  the  eye  is  5f  in  the  head  instead  of  larger, 
bat  they  agree  in  all  other  respects. 

Interorbital  width  3|  in  head.  Maxillary  not  quite  reaching  anterior 
margin  gf  preoperde,  dilated  slightly  at  extreme  tip.  Preopercular 
margin  very  oblique.  Oill-rakers  distant,  slender,  toothed,  6  +  10  in 
number,  the  anterior  two  very  small.  A  deep  oval  depression  without 
median  crest  on  interorbital  space  and  occiput,  apparently  covered  in 
the  fresh  state  by  membrane.    Ethmoidal  ridge  not  high. 

Teeth  on  vomer  evideut,  separated  by  a  median  groove  into  two  dis- 
tinct patches,  each  of  which  is  separated  from  the  palatine  patch  by  a 
very  short  interspace. 

Front  of  dorsal  slightly  nearer  adipose  fin  than  eye.  Base  of  fin 
equals  length  of  maxillary;  its  origin  is  over  axil  of  ventrals,  and  its 
last  ray  is  over  the  sixth  of  the  anal.  Height  of  dorsal  equals  tlie 
length  of  its  base. 

Origin  of  anal  falls  under  the  fourth  from  the  last  ray  of  the  dorsal, 
and  its  last  ray  is  slightly  behind  the  adipose  dorsal. 

Pectorals  very  slender,  with  fourteen  rays,  the  upper  filamentous  and 
produced  to  opposite  base  of  ventrals. 

Ventrals  with  nine  rays,  the  outer  rudimentary,  their  tips  reaching 
vent. 

Scales  entire,  those  along  lateral  line  enlarged. 

Color  in  spirits,  uniform  black  on  head,  body,  and  fins,  the  inner  rays 
of  ventrals  with  a  white  blotch ;  a  cream-colored  streak  on  upper  and 
one  on  lower  side  of  tail.  These  streaks  include  three  scales  on  back 
of  tail,  and  eight  below. 

Three  pairs  of  phosphorescent  spots  visible  behind  shoulder  girdle, 
one  of  these  on  base  of  pectorals.  A  spot  on  the  fourth  scale  behind 
pectorals,  and  another  behind  it  and  nearer  the  lateral  line.  Six  pairs 
of  spots  in  front  of  ventrals,  three  between  ventrals  and  anal,  and 
eleven  at  base  of  anal,  seven  along  base  of  caifdal  peduncle,  and  three 
at  base  of  lower  caudal  lobe.  A  spot  is  present  half  way  between  vent 
and  lateral  line,  and  one  above  fourth  to  last  anal  ray. 

The  type  is  a  large  specimen,  about  5  inches  long,  taken  at  Station 
2923,  in  822  fathoms.  Three  smaller  specimens  were  taken  at  Stations 
2980  and  3070,  in  603  and  636  fathoms. 

8.  Alepocephalus  tenebroana  sp.  dov. 

Most  nearly  related  to  Alepocephalus  agassiziiy  diflfering  in  the  follow- 
ing respects : 

Scales  in  a  series  from  front  of  dorsal  to  lateral  line  more  numerous, 
16  or  16  in  number  (instead  of  10).  ^OOqIc 
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Lower  jaw  not  produced,  shorter  than  the  upper,  aod  fitting  wdl 
withiu  it. 

Eye  smaller,  ^  in  head.  Pectoral  larger,  If  times  orbit 
Body  compressed,  elongate,  the  depth  4§  to  5  in  length;  head  3  to 
3^.  Symphysis  of  lower  jaw  produced  downwards  and  forwards  to 
form  a  short  sharp  point.  Mouth  moderately  oblique,  the  maxillary 
reaching  vertical  behind  front  of  pupil,  its  length  (measured  from  tip 
of  snout)  2|  in  head.    Mandible  2^  to  2^  in  head,  1^  to  If  times  length 

of  RUOUt. 

Teeth  in  single  series  in  premaxillaries,  mandibles,  and  palatines. 
The  lower  jaw  is  well  included,  and  its  teeth  shut  between  the  seriea 
on  premaxillaries  and  that  on  th6  palatines. 

Snout  short  and  compressed,  3f  in  head.  Eye  moderate,  nearly  as 
long  as  snout,  4^  in  head.  Interorbital  space  nearly  flat,  with  a  low 
rounded  ridge  above  each  eye.  The  width  above  middle  of  orbit  is 
contained  If  times  in  diameter  of  eye.  Preopercle  with  margin  more 
or  less  free,  marked  with  radiating  strise. 

Dorsal  fin  beginning  and  ending  a  trifle  in  advance  of  the  anal,  the 
bases  of  the  two  flns  equal  Distance  from  front  of  dorsal  to  base  of 
median  caudal  rays  equals  one-third  length  of  body. 

D.  17;  A.  17;  V.  7;  P.  10. 

Pectorals  long,  2^  in  head,  much  longer  than  eye. 

Distance  of  ventral  flns  from  head  equals  length  of  head  behind 
pupil. 

Scales  small,  in  about  90  cross-series ;  16  scales  between  lateral  line 
and  front  of  dorsal  and  anal  respectively.  Scales  of  lateral  line  mach 
enlarged,  55  in  number,  the  tube  forming  a  conspicuous  raised  ridge. 
Dorsal  and  anal  scaled  for  one-third  their  height. 

Color  uniform  blue- black. 

Numerous  specimens  from  Stations  2839,  2023,  2936,  and  2980,  in 
depths  of  359  to  822  fathoms. 

9.  PorogaduB  promelaa  sp.  nov. 

Closely  resembling  Porogadus  gracilis  Giinther,  but  differing  in  the 
following  respects : 

Depth  6  in  trunk  (in  gracilis  3J). 

Eye  6  in  head  (in  gracilis  5^). 

Vomerine  patch  of  teeth  with  the  two  arms  incurved  (U-shapedin 
gracilis). 

Dorsal  fin  beginning  behind  the  pectoral  (over  root  of  pectoral  in 
gracilis). 

An  additional  series  of  large  scales  (lateral  line)  along  middle  of  sides, 
and  another  along  veutral  outline. 

Trunk  2^  in  tail  (2§  in  gracilis). 

Veil  train  shorter,  not  reaching  pant  tips  of  pectorals. 
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Description, — ^Tail  produced  into  a  ftlament,  the  caudal  basis  extremely 
narrow,  supporting  5  long  slender  rays  which  are  firmly  bound  together. 

Head  2  in  trunk;  depth  3.    Body  3J  to  SJ  iu  tail. 

Month  terminal,  large,  the  maxillary  much  dilated  at  tip,  reaching 
well  behind  the  eye,  1|  iu  head.  Lower  jaw  included,  the  tip  slightly 
produced. 

Teeth  in  villiform  bands  on  mandible,  premaxillary,  vomer,  and  pala- 
tines, the  band  on  mandible  ,very  narrow,  that  on  vomer  with  the 
diverging  arms  much  incurved,  the  anterior  angle  rounded.  Tongue 
toothless,  someof  the  basibranchials  forming  a  sharply  elevated  dentiger- 
ous  crest.  Gill  laminae  extremely  narrow,  the  gill  rakers  of  outer  arch 
very  long  and  slender,  1  (with  4  rudiments)  above  angle,  15  below. 

Infraorbital  chain  with  six  mucous  sinuses,  the  mandible  with  five, 
preopercle  with  five,  aud  a  number  on  top  of  head.  These  are  all  bridged 
over  with  very  delicate  membrane  which  is  easily  ruptured. 

A  row  of  low  strong  spinous  points  directed  posteriorly  on  the  ridge 
running  backwards  from  the  eye.  No  other  spines  on  head,  though  a 
number  of  short  spinous  points  are  made  evident  when  the  skin  is  re- 
moved.   Opercular  spine  rather  weak. 

A  distinct  membranous  flap  runs  along  the  projecting  edge  of  shoulder 
girdle,  connecting  pectorals  with  upper  end  of  gill  flap. 

Pectorals  slender,  equaling  postorbital  part  of  head. 

Ventrals  each  of  a  bifid  filament,  the  two  branches  joined  at  the  base 
for  a  very  short  distance.  They  are  variable  in  length,  reaching  to  or 
nearly  to  tips  of  pectorals,  usually  contained  about  1^  times  iu  head. 

Dorsal  beginning  a  trifle  behind  base  of  pectorals,  its  distance  from 
occiput  equaling  distance  of  latter  from  front,  of  eye. 

Scales  very  small,  apparently  covering  a  part  of  top  of  head.  Three 
series  of  large  pores  on  sides ;  one  from  upper  end  of  gill  slit  backwards 
parallel  with  dorsal  outline;  a  second  along  middle  of  sides;  the  third 
beginning  half  way  between  base  of  pectorals  and  ventral  outline,  ex- 
tending backwards  on  belly  and  along  base  of  anal  fin.  These  lines  are 
all  somewhat  Indistinct,  and  ft  can  not  be  determined  how  far  they  ex- 
tend backwards. 

Color  light  brown,  head  (except  occiput),  mouth,  gill-cavity,  and  ab- 
domen jet-black.    Fins  dusky. 

Five  specimens,  the  largest  9^  inches  long,  from  Station  3010,  at  a 
depth  of  1005  fathoms,  in  the  Oulf  of  California. 

10.  Siphostoma  oarinatmn  sp.  nov. 

Closely  related  to  Siphostoma  californiense  and  griseoUneaUiMj  differ- 
ing in  the  very  slender  sharply  keeled  snout,  in  the  height  aud  sharp- 
ness of  the  body  ridges,  the  upper  and  lateral  faces  being  all  concave, 
and  in  the  coloration. 

No  ridge  on  opercle.  Breast  and  belly  with  a  low  median  keel.  Snout 
sharply  keeled,  the  ridge  ceasing  on  interorbital  space  to  reappear  on 
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occiput  and  first  nachal  plate.  Lateral  ridge  interrapted  immediately 
above  the  vent. 

Saout  very  slender,  compressed,  its  leogth  1  ^  to  1}  times  rest  of  head. 
Eye  2|V  in  postorbital  part  of  head.  Head  and  trnnk  contained  1^  to 
If  in  tail.    Trnnk  2^  in  tail. 

Base  of  dorsal  equaling  length  of  head',  covering  nine  and  oDe-half 
rings,  only  the  first  of  which  is  in  front  of  the  vent.  The  fin  contains 
39  to  44  rays,  usually  43  or  44.  Pectorals  short,  with  14  rays,  the  longest 
of  which  is  one-third  length  of  snout. 

Body  rings  17  or  18  +  40  to  42.  B  ood  pouch  on  twentytwoanal  plates. 
The  keels  on  body  are  sharp  and  high,  and  the  interspaces  are  trans- 
versely  concave.  In  this  respect  the  species  differs  conspicuously  from 
griseolineatum  and  eali/orniense,  in  both  of  which  the  dorsal  surface  is 
transversely  convex,  and  the  lateral  faces  flat  or  convex. 

Color  light  olive  or  grayish,  the  back  and  upper  part  of  sides  mottled 
with  brown,  this  frequently  taking  the  form  of  rather  wide  ill-defined 
bars.  In  many  specimens,  the  interspace  between  the  bars  is  marked 
with  a  narrow  pearly- white  cross-bar.  On  lower  portion  of  sides  of  tail, 
a  brown  streak  between  each  two  plates.  Lower  parts  immaculate. 
Dorsal  light,  its  basal  portion  with  oblique  brown  streaks  and  spots. 
Geutral  portion  of  caudal  dusky,  the  fin  broadly  margined  all  aroand 
with  white. 

Many  specimens,  including  both  males  and  females,  were  taken  at 
Stations  3027  and  3028,  in  the  Gulf  of  California.  The  largest  spedmen 
is  8^  inches  long. 

This  species  differs  from  S.  aciculare  Jenyns,  in  the  much  longer 
snout  and  shorter  pectoral  fiu. 

11.  Callechelys  pemnsulaD  sp.  nov. 

A  single  specimen,  10^  iuches  long,  from  La  Paz  Bay,  Gulf  of  Cali- 
fornia. 

Color  light  yellowish  (probably  olivaceous  in  life),  a  series  of  large 
round  brownish -black  spots  nearly  as  wide  as  interspaces  between  lat- 
eral line  and  base  of  dorsal.  A  second  series  of  similar  but  much  fainter 
spots  alternating  with  the  first  below  the  lateral  line.  Top  and  sides  of 
head  with  similar  smaller  spots,  those  on  snout  the  smallest.  Lower 
jaw  with  dusky  mottlings.  Anal  translucent,  unmarked.  Dorsal  with 
a  dusky  streak. 

Head  small,  3f  in  trunk  (without  head).  Snout  projecting  beyond 
lower  jaw  for  a  distance  equaling  diameter  of  eye.  Cleft  of  mouth  ex- 
teuding  beyond  eye,  its  length  (from  tip  of  snout)  3^  in  head.  An- 
terior nostril  in  a  long  tube  (near  tip  of  snout),  the  posterior  on  inner 
side  of  upper  lip  opposite  front  of  eye. 

Teeth  in  double  series  on  all  the  deutary  bones ;  those  on  maxillary, 
shaft  of  vomer  and  sides  of  mandible  small,  bluntly  conic;  those  on 
head  of  vomer  and  front  of  mandible  much  broader  though  little  longer, 
and  also  very  blunt. 
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Eye  very  small,  slightly  less  than  half  snoat,  and  one-twelfth  length 
of  head.  Snont  5^  in  head.  Oillopenings  short,  vertical,  the  length 
of  the  8liC  but  one-half  of  the  broad  isthmus. 

Vent  much  in  advance  ot  the  middle  of  the  length,  the  body  contained 
1^  times  in  the  tail. 

Dorsal  fin  beginning  well  forward  on  top  of  head,  its  origin  equi- 
distant between  gill-slit  and  front  of  eye.  Tip  of  tail  sharp,  free  from 
fins  for  a  distance  equaling  length  of  snou^  Pectoral  developed  as  a 
short  deep  membranous  flap  as  wide  as  gill-slit ;  its  length  less  than 
half  its  width.    Delicate  rays  are  visible  with  the  aid  of  a  lens. 

12.  Atherinops  inaulartim  sp.  nov. 

Closely  allied  to  Atherinops  affiniSy  differing  in  the  darker  color,  the 
slenderer  form,  the  much  smaller  scales,  and  the  shorter  spinous  dorsal, 
which  is  inserted  farther  forwards. 

The  lateral  line  contains  62  to  68  scales  (52  to  56  in  affinis) ;  5  scales 
between  upper  edge  of  silvery  band  and  front  of  spinous  dorsal  (4  in 
affinis). 

Front  of  dorsal  much  nearer  tip  of  snout  than  is  front  of  anal,  the  dis- 
tance between  base  of  last  dorsal  spine  and  front  of  sott  dorsal  greater 
than  length  of  base  of  soft  dorsal  (much  less  than  length  of  dorsal  in 
affinis).    Spinous  dorsal  constantly  with  5  spines  (6  or  7  in  affinis). 

Otherwise,  in  fins,  dentition,  and  general  proportions  as  in  affinis. 
As  in  affiniSj  the  inner  fork  of  teeth  is  occasionally  shorter  than  the 
outer,  approaching  the  case  of  Atherinops  regiSj  where  this  is  the  rule. 

Found  very  abundant  at  San  Olemente  and  San  Nicholas  Islands  of 
the  Santa  Barbara  Group,  and  farther  sonth  at  Guadalupe  Island.  No 
specimens  of  affinis  were  taken  at  these  islands,  nor  were  any  of  insu- 
larum  found  on  the  shores  of  the  mainland. 

13.  Mugil  setoanB  sp.  nov. 

Olosely  resembling  Mugil  curema^  from  which  it  diflfers  widely  in  its 
much  larger  mnl'iserial  setse,  the  longer  narrower  month,  and  the 
deeply  falcate  fins. 

The  mandibular  angle  is  less  than  90  degrees,  and  the  length  of  the 
cleft  of  the  month  but  little  (about  one  tenth)  less  than  its  width.  The 
premaxillary  setae  are  in  a  narrow  band,  not  arranged  in  definite  cross- 
lines  as  in  Chcenomugil.  Those  of  the  outer  row  are  very  long  and 
nnmerons,  curved  and  closely  crowded ;  the  inner  setae  are  much  shorter, 
but  can  be  readily  seen  without  a  lens,  and  are  arranged  in  several 
irregular  series.  The  mandibular  setae  are  shorter  and  slenderer  than 
those  on  premaxillaries,  but  are  larger  than  the  premaxillary  setae  of 
M.  curema.  They  are  in  a  single  series.  A  narrow  strip  only  of  the 
maxillary  is  visible  in  the  closed  mouth. 

Upper  lip  thick.  Preorbital  denticulated.  Adipose  eyelid  partly 
covering  pupil,  but  much  thinner  than  in  curema  and  related  species, 
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the  whole  eye  being  visible  throagh  it  in  alcoholic  specimens.  The 
adipose  mass  lying  behind  the  eye  is  also  less  developed,  and  eocroacheB 
bnt  little  on  the  opercle. 

Eye  large,  equaling  or  slightly  exceeding  the  length  of  the  snoot, 
3f  to  4  in  the  head,  IJ  in  interorbital  width.  Suborbital  very  wide,  as 
in  Mugil  trichodon. 

Scales  moderate,  20  in  front  of  dorsal,  37  or  38  in  the  lateral  line, 
11  in  an  oblique  series  from  vent  to  base  of  dorsal.  Accessory  scale 
on  each  side  of  spinous  dorsal  usually  longer  than  the  base  of  the  fiD. 
Axillary  scale  exceedingly  thin  and  membranous.  Soft  portions  of 
all  the  vertical  fins  scaled  to  tip ;  basal  portions  of  the  pectorals  and 
ventrals  also  scaled. 

Pectorals  pointed,  slightly  falcate,  as  long  as  head  behind  froDt  of 
pupil  reaching  tenth  or  eleventh  scale  on  sides,  failing  to  reach  front 
of  spinous  dorsal  by  about  one-fifth  its  own  length. 

Spinous  dorsal  lower  than  soft  dorsal.  Both  soft  dorsal  and  anal 
strongly  falcate,  the  last  rays  much  higher  than  middle  rays,  the  ante- 
rior rays  when  depressed  nearly  reaching  tips  of  last  rays.  Soft  dorsal 
inserted  over  fourth  or  fifth  ray  of  anal.  Caudal  longer  than  head,  the 
lobes  long  and  pointed. 

Head  3§  to  3^  in  length ;  depth  4.     D.  I V-I,  8 ;  A.  Ill,  9.    Lat.  1.  37. 

Plain  grayish  above,  silvery  on  sides  and  below,  without  stripes  or 
other  markings.  Ventrals  unmarked,  the  other  fins  slightly  dusky,  the 
caudal  with  a  distinct  black  margin. 

Very  abundant  at  Clarion  Island,  of  the  Bevillagigedo  Group;  not 
obtained  elsewhjere. 

14.  Diplectraxn  sciuraa  Bp.  nov. 

Most  closely  resembling  2).  nrncropomaj  but  differing  strongly  from 
this  and  all  other  species  of  the  genus  in  the  very  numerous,  long  and 
slen<ier  gill -rakers,  which  are  two  thirds  the  diameter,  of  the  eye,  even 
in  young  specimens;  they  are  about  25  in  number  on  the  horizontal 
limb  of  the  outer  arch,  instead  of  12  as  in  radiale  and  macropofna^  or  9 
as  in  formosum. 

A  single  rather  wide  cluster  of  spines  at  angle  of  preopercle,  nmch  as 
in  macropoma,  the  width  of  the  cluster  4^  to  5  in  head,  in  specimens  5 
inches  long. 

Scales  on  cheeks  small,  in  7  or  8  rather  regular  rows.  Lateral  line 
with  about  52  pores ;  about  75  vertical  rows  of  scales  above  it. 

Vertical  fins  low,  the  height  of  soft  dorsal  one-third  length  of  head. 

Head  2^  to  3  in  length ;  depth  3^  (in  specimens  5  inches  long).  D.  X, 
12;  A.  Ill,  8. 

In  color  this  species  dififers  from  its  near  relatives  in  having  no  black 
on  the  inside  of  gill-cover,  and  in  having  a  very  light  blue  line  below 
the  orbit.  The  snout  is  without  spots  or  streaks.  The  upper  part  of 
body  is  crossed  with  irregular  dusky  bars,  and  the  soft  dorsal  and  can- 
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dal  are  marked  with  round  yellow  spots  half  as  large  as  the  papil, 
ocellated  with  blue  or  dusky. 

Small  specimens  only  of  this  species  have  been  secured,  but  these  in 
considerable  numbers,  at  Stations  3014,  3015,  3021,  3026,  and  3033,  all 
in  shallow  water  in  the  Gulf  of  California. 

15.  Mycteroperca  pardalia  sp.  dot. 

Not  very  closely  related  to  any  of  the  known  species  of  this  genus, 
being  well  distinguished  by  the  following  combination  of  characters: 

Nostrils  close  together,  the  posterior  the  larger,  as  in  all  typical 
species  of  if ^c^^rop^ra.  Dorsal  spines  low,  the  fourth  the  longest,  the 
third  equalliug  the  fifth,  the  second  still  shorter.  Soft  dorsal  and  anal 
rounded,  not  falcate.  Caudal  rather  deeply  emargiuate.  Gill-rakers 
long,  in  increaseti  number,  the  lougest  five-sixths  the  diameter  of  orbit, 
23  or  24  rakers  present  on  horizontal  limb  of  outer  arch. 

Lower  jaw  strongly  projecting.  Teeth  small,  the  outer  row  in  man- 
dible rigid,  smaller  than  those  of  the  inner  series,  which  are  depressi- 
ble.  The  inner  series  widens  into  a  patch  at  symphysis,  in  front  of 
which  stands  the  pair  of  very  small  inconspicuous  canines.  Outer  ser- 
ies of  teeth  in  upper  jaw  enlarged,  canine-like,  growing  larger  towards 
median  line,  where  they  terminate  in  two  strong  canines  on  each  side. 
A  patch  of  depressible  teeth  behind  these  canines  in  front  of  jaw,  rap- 
idly diminishing  in  size  and  becoming  finely  villiform  on  middle  of 
premaxillaries.  A  U-shaped  patch  of  villiform  teeth  on  vomer,  those 
laterally  the  largest,  and  a  very  narrow  band  on  palatines.  Tongue 
covered  with  minute  teeth. 

Maxillary  reaching  vertical  behind  middle  of  eye,  2^  in  head.  Snout 
3J ;  eye  6.    Interorbital  space  strongly  convex  transversely,  4^  in  head. 

Fourth  dorsal  spine J)he  longest,  3^^  in  head;  the  second  two- thirds  its 
height.  Longest  ray  of  soft  dorsal  2^  in  head,  the  outline  of  fin  every- 
where convexly  rounded. 

Anal  spines  strong  and  low,  the  second  half  the  height  of  the  third, 
which  equals  length  of  eye  and  snout.  Soft  rays  high,  the  angle 
rounded,  the  posterior  portion  of  fin  straight,  not  concave.  Longest 
anal  ray  half  head.    Caudal  lunate,  the  longest  ray  If  in  head. 

Scales  small,  not  arranged  in  regular  series,  partially  imbedded, 
those  on  head  and  hinder  part  of  body  smooth.  Head  wholly  scaled, 
except  premaxillaries  and  anterior  part  of  maxillaries.  Fins  naked, 
except  basal  half  of  caudal.  Sides  covered  with  very  minute  numerous 
accessory  scales.  Scales  appareu  tly  in  about  90  transverse  series  above 
the  lateral  line,  but  extremely  difficult  to  determine.  Scales  on  cheeks, 
top  of  head,  and  above  the  lateral  line  anteriorly  much  reduced  in  size. 

Head  2i  in  length  ;  depth  3.     D.  XI,  17 ;  A.  Ill,  11. 

Color  in  spirits:  Sides  of  head  and  body  everywhere  profusely  cov- 
ered with  round  brown  spots,  those  on  caudal  peduncle  largest,  half 
the  diameter  of  the  pupil,  those  anteriorly  and  above  becoming  much 


Digiti 


ized  by  Google 


552  NEW   FISHES   FBOM   PACIFIC    COAST GILBERT. 

smaller,  those  on  top  of  head  aboat  the  size  of  a  pin  bead.  Oo  Bides 
these  spots  are  sarrouoded  with  reticulations  of  grayish-silvery,  this 
ground  color  darker  and  brownish  on  upper  parts.  A  dark  brown 
streak  behind  the  maxillary,  and  one  on  membrane  of  premazillary. 
Vertical  fins  light,  soft  dorsal  and  anal  with  brown  streaks  on  mem- 
branes between  the  rays  on  basal  half,  and  a  few  indistinct  brown  spots 
on  middle  of  fin.  Caudal  brown-spotted,  with  a  narrow  white  margin. 
Pectorals  light  at  base,  the  distal  half  blackish,  with  a  wide  pale  border 
posteriorly.  Yentrals  with  brown  streaks  along  membranes  on  inner 
face. 

A  single  specimen,  about  20  inches  long,  from  La  Paz  Bay,  Lower 
California. 

16.  BodianuB  acanthistios  sp.  nov. 

Characterized  by  its  convex  caudal,  plain  coloration  (varied  only  by 
a  black  streak  behind  maxillary),  its  comparatively  large  scales,  and  the 
very  high  spinous  dorsal  with  its  deeply  incised  membranes. 

Head  2|iu length ;  depth  2^.  D.  IX,  17 ;  A.  Ill,  9 ;  Lat.  1.  (pores)  56 ; 
75  oblique  series  of  scales  along  sides  above  lateral  line. 

Mouth  oblique,  with  mandible  strongly  projecting,  the  mandibular 
canines  shutting  outside  of  premaxillaries  in  closed  mouth.  Maxillary 
reaching  vertical  from  behind  pupil,  its  length  half  that  of  head. 

Teeth  in  sides  of  mandible  in  two  perfectly  defined  series,  separated 
by  a  narrow  groove-like  interval.  The  outer  teeth  are  nearly  erect  and 
rigid,  the  inner  series  directed  obliquely  inwards  and  very  slightly 
movable  (not  strictly  depressible).  A  patch  of  smaller  movable  teeth 
at  symphysis,  with  the  customary  pair  of  canines  in  front  of  them. 
Premaxillaries  with  an  outer  series  of  strong  teeth,  terminating  anter- 
iorly in  the  double  pair  of  enlarged  canines.  Behind  this  series  is  a 
wide  band  of  minute  villiform  teeth,  only  slightly  movable.  Wide 
bands  of  similar  villiform  teeth  on  vomer  and  palatines,  the  vomeriae 
patch  without  backward  prolongation  along  median  line.  Tongue 
smooth. 

Eye  large,  equaling  length  of  snout,  5  in  length  of  head.  Interor- 
bital  space  narrow,  convex,  6^  in  head. 

Nostrils  close  together,  the  posterior  round  and  much  the  larger, 
the  anterior  with  a  flap. 

Preopercle  minutely  serrulate  on  hinder  margin,  which  is  convexly 
rounded.  There  is  a  shallow  notch  above  the  angle,  and  the  latter  is 
provided  with  two  or  three  irregular  lobes,  coarsely  toothed,  lower 
margin  smooth,  entire. 

Gill-rakers  long  and  strong,  17  on  horizontal  limb  of  outer  arch, 
the  anterior  short  but  scarcely  rudimentary.  Opercle  with  three  flat 
spinous  points. 

Scales  with  entire  edges,  those  on  opercles  and  on  middle  of  sides  the 
largest,  smaller  above  lateral  line  an<l  along  ventral  outline,  becomiDg 
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mach  reduced  on  breast  and  head  (except  opercies).  Mandible  with  a 
few  imbedded  scales,  maxillary  and  premaxillary  wholly  naked.  Top 
and  sides  of  head  wholly  scaled,  including  both  limbs  of  preopercle  and 
the  opercular  membrane. 

First  dorsal  spine  very  short,  the  third  the  highest,  half  length  of 
head,  the  fourth  but  little  shorter.  In  the  type  specimen  the  fifth  and 
sixth  are  rapidly  shortened,  while  seventh,  eighth,  and  ninth  are  again 
lengthened,  thus  forming  a  decided  notch  in  the  course  of  the  spinous 
dorsal.  The  spines  all  have  pungent  tips,  and  seem  to  be  uninjured. 
Dorsal  membranes  from  third  to  sixth  spines  very  deeply  incised,  that 
between  third  and  fourth  joining  latter  on  the  basal  two-fifths  of  its 
length. 

Soft  dorsal  and  anal  pointed,  not  falcate,  the  outline  behind  angle 
straight.  The  anal  is  higher  than  the  dorsal,  but  is  shofter  than  the 
spinous  dorsal.  Caudal  rounded.  If  in  the  head.  Pectorals  long, 
reaching  beyond  the  veutrals,  and  nearly  to  front  of  anal.  First  anal 
spine  concealed  in  our  single  specimen,  probably  mutilated,  the  second 
stronger  but  much  shorter  than  the  third,  which  is  contained  4|  in  the 
length  of  the  head. 

Color  of  head  and  body  uniform,  probably  red  in  life;  a  black  streak 
on  cheeks,  following  binder  edge  of  maxillary.  Fins  all  blackish  on 
distal  half.     Basal  part  of  fins  scaly. 

A  single  specimen,  16  inches  long,  from  Station  3017,  in  58  fathoms^ 
near  Cape  Lobos,  on  the  eastern  shore  of  the  Gulf  of  California. 

17.  TJpeneuB  zanthogramxnaB  sp.  no  v. 

A  number  of  adult  specimens  secured  in  the  harbor  of  La  Paz,  Lower 
California,  ao^ree  closely  with  Upenem  martinicus  from  the  West  Indies, 
bat  difPer  constantly  in  the  much  smaller  eye  and  the  slightly  smaller 
head. 

In  life  they  were  red  with  a  broad  yellow  streak  along  sides.  The 
barbels  reach  the  vertical  from  the  preopercle.  The  teeth  are  in  a  nar- 
row baud  anteriorly  in  each  jaw,  and  in  a  single  series  laterally.  Max- 
illary very  wide  posteriorly,  projecting  well  beyond  the  border  of  the 
preorbital,  its  width  two-thirds  orbit.  Rye  1§  in  snout,  3f  in  head,  in 
specimens  10^  inches  long  (l^  in  snout,  3^  in  head,  in  martinicus  of  the 
same  size). 

Head  3%  in  length  (3^  in  martinicus);  depth 4  to  4^.  D.  VII,  I,  8;  A. 
1, 6.  Pores  in  lateral  line  38,  not  counting  two  on  base  of  caudal.  Two 
and  one-half  rows  of  scales  between  lateral  line  and  base  of  spinous 
dorsal.  •Fifteen  developed  gill-rakers  on  horizontal  limb  of  outer  arch, 
with  5  smaller  rudiments. 

Spinous  dorsal  not  high,  less  than  depth  of  body,  1^  to  1%  in  head. 
Pectorals  pointed,  scarcely  reaching  tips  of  ventrals,  I J  in  head.  Ven- 
trals  reaching  half  way  to  front  of  anal.  Caudal  very  deeply  forked, 
the  lobes  sharp,  the  upper  the  longer,  equaling  the  length  of  head. 
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This  species  seems  to  differ  from  Upeneus  flavolineatus^  from  the  lodiaa 
Ocean  and  Chinese  Seas,  in  its  lower  dorsal  fin  and  smaller  scales,  bat 
I  have  had  no  opportunity  to  make  a  direct  comparison. 

18.  Pomaoentms  leucoms  sp.  nov. 

Closely  allied  to  Potnaeentrus  fuseus,  but  adults  differing  in  the  color, 
and  in  the  length  of  the  second  anal  spine. 

Head  and  sides  brown,  darker  on  the  upper  half  of  body.  No  blae 
spots  or  lines,  and  no  yellow.  Caudal  peduncle  brown  like  rest  of  body. 
All  the  fins  jet-black,  the  pectorals  abruptly  margined  behind  with  pare 
white. 

Posterior  margin  of  preopercle  and  lower  edge  of  suborbital  ring 
serrulate.  Second  anal  spine  very  strong;  measured  from  base  of 
sheath  much  higher  than  any  of  the  dorsal  spines,  and  as  high  as  high- 
est soft  anal  ray,  its  length  contained  1^  times  in  head.  Margin  of 
anal  rather  bluntly  rounded ;  the  soft  dorsal  pointed,  but  not  mach 
produced,  the  longest  ray  1^  in  head.  Caudal  lunate,  the  lobes  very 
bluntly  rounded,  the  upper  longer  than  the  lower.  Yentrals  with  the 
outer  ray  produced,  reaching  past  vent.  Pectorals  broad,  rounded,  I^ 
in  head. 

Lateral  line  with  20  pores ;  7  to  9  cross-rows  of  scales  behind  its 
end. 

luterorbital  region  transversely  convex.  Anterior  profile  arched,  a 
slight  depression  usually  to  be  recognized  on  nape  and  on  snout 

Head  3i  in  length;  depth  2.    D.  XII,  16;  A.  II,  13. 

Numerous  specimens,  4^  to  5^  inches  long,  were  taken  at  Socorro 
Island,  one  of  the  Bevillagigedo  Group,  off  the  coast  of  Mexico. 

19.  Qobias  miorodon  sp.  nov. 

Allied  to  Oohius  sagittula^  but  much  less  elongate,  with  plain  colora- 
ation,  and  with  minute  teeth,  those  in  the  upper  jaw  in  a  single  series. 
The  species  belongs  apparently  to  the  section  called  by  Bieeker  Oxyu- 
richthysj  but  differs  from  the  typical  species  in  the  much  less  elongate 
form  and  the  horizontal  mouth. 

Head  and  body  compressed,  everywhere  deeper  than  wide.  Mouth 
at  lower  profile  of  snout,  nearly  horizontal,  the  lower  jaw  extremely 
weak,  broadly  rounded  anteriorly.  Maxillary  reaching  vertical  from 
hinder  margin  of  pupil,  nearly  half  length  of  head. 

Teeth  minute,  scarcely  perceptible  without  the  use  of  a  lens,  those  in 
upper  jaw  in  a  single  series.  Mandible  with  a  close  set  outer  series 
of  teeth,  separated  by  an  interval  from  an  inner  narrow  band  of  still 
smaller  teeth. 

luterorbital  space  narrow,  less  than  diameter  of  pupil.  Isthmus 
wide,  the  gill-slits  extending  little  below  base  of  pectorals. 

Scales  minute  and  cycloid  anteriorly  and  on  belly,  becoming  larger 
posteriorly ;  on  sides  they  are  everywhere  ctenoid  behind  the  middle  of 
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spinous  dorsal.  Belly  wholly  scaled ;  uape  scaled  forwards  nearly  to 
orbits,  but  with  a  narrow  median  naked  streak  running  back  to  front 
of  dorsal.    Breast  and  sides  of  head  naked. 

Dorsal  fins  not  connected.  First  four  spines  filamentous,  the  longest 
longer  than  head,  reaching  when  depressed  to  baise  of  third  ray  of  soft 
dorsal.  Soft  dorsal  and  anal  similar,  not  high,  tbe  last  rays  not  ex- 
tending beyond  the  base  of  caudal.  Caudal  lanceolate,  much  longer 
than  head.    Pectorals  and  ventrals  about  equal,  reaching  vent. 

Head  4^  in  length;  depth  5.    D.  VI-13;  A.  14.  Lat.  1.,  62. 

Color  nearly  uniform  light  olive,  with  minute  darker  punctulations 
which  sometimes  form  darker  margins  to  the  scales.  An  oblique  dusky 
streak  on  opercle.  Three  or  four  oblique  obscure  dark  cross-bars  on 
spinous  dorsal,  and  four  or  five  on  tail.    Ventrals  with  white  pigment, 

Two  specimens,  each  about  2  inches  long,  from  the  San  Juan  Lagoon, 
immediately  north  of  the  Kio  Ahom6,  Mexico. 

KEY  TO  SPECIES  OF  BOLLMANNIA. 

a.  A  coDspicuons  black  spot  on  posterior  portion  of  Bpinons  dorsal.    Body  deep,  tbe 
least  depth  of  caudal  peduncle  greater  tban  diameter  of  orbit. 
b.  Filameutons  dorsal  spines  very  long,  reaching  beyond  middle  of  soft  dorsal  when 
depressed.    Lower  caudal  rays  black.    Dorsal  spot  conspicuously  oceliated. 

Eye  large,  3  to  ;ii  in  head Ocellata. 

5(.  Filameutons  dorsal  spines  shorter.    Lower  candal  rays  not  black,  and  dorsal 

spot  not  oceliated.    Eye  smaller,  3f  to  4  in  head Ghlamydbs. 

aa.  No  black  spot  on  spinous  dorsal.    Body  slender,  the  depth  one-fifth  the  length. 
Least  depth  of  caudal  peduncle  not  greater  than  diameter  of  orbit, 
o.  Head  large,  3  to  3^  in  length.    No  black  spot  at  base  of  candal.    Fins  low. 

Macbopoma. 
cc.  Head  smaUer,  3|  in  length.    A  black  spot  at  base  of  candal.    Fins  higher, 

Stiomatura. 
20.  Bollmannia  ooellata  sp.  nov. 

Very  close  to  Bollmannia  chlamydes^  the  numerous  specimens  difPering 
from  the  latter  constantly  in  the  following  respects: 

The  eye  is  larger,  3  to  3^  in  head  (3f  to  4  in  chlamydes).  The  fila- 
mentous rays  of  spinous  dorsal  are  much  longer,  reaching  in  adults, 
when  laid  back,  to  or  nearly  to  end  of  base  of  soft  dorsal,  1^  to  1§  times 
length  of  head.  Barely  the  filamentous  dorsal  rays  are  little  more 
elongate  than  in  chlamydes.  Black  spot  on  posterior  part  of  spinous 
dorsal  jet  black,  conspicuously  oceliated  with  white.  A  black  streak 
along  lower  margin  of  caudal,  including  several  of  the  lower  rays, 
and  running  from  base  to  tip  of  fin.  No  dusky  bars  visible  on  sides 
in  any  x)f  the  types.  Fins  dusky ;  membranes  uniting  outer  rays  of 
ventrals  white,  instead  of  black,  as  in  chlamydes.  No  black  spot  at 
base  of  caudal.  Branchiostegal  membrane  with  a  medial  black  streak. 
Anal  blackish. 

Head, 3J  to  3§  in  length;  depth, 4J.  D.vil— 14orl5;  A.14.   Lat.  1.  27. 

Teeth  in  a  narrow  band  in  both  jaws,  tlie  outer  series  in  upper  jaw 
and  both  outer  and  inner  series  in  lower  jaw  enlarged  but  not  canine- 
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like.  Maxillary  not  reaching  vertical  from  middle  of  pnpil,  half  length 
of  head.  Interorbital  width  less  than  half  diameter  of  pnpil.  Opercle 
short,  its  length  being  1'  ss  than  the  diameter  of  the  eye. 

Pectorals  nearly  as  long  as  head,  a  trifle  more  than  length  of  ven- 
trals,  which  scarcely  reach  vent.  Gandal  mnch  longer  than  head  in 
adults,  7  or  8  scales  before  dorsal. 

Numerous  specimens  from  the  northern  part  of  the  Gnlf  of  California 
at  Stations  3031  and  3035,  in  30  and  33  fathoms. 

This  species  may  vary  into  the  typical  chlamydes^  but  the  material 
before  ns  does  not  justify  us  in  so  identifying  it. 

21.  Bollmanla  maoropoma  sp.  no  v. 

This  species,  represented  by  numerous  specimens,  is  characterized 
by  its  slender  form,  low  fins,  large  opercle,  and  comparatively  plain 
coloration. 

The  depth  is  one-fifth  the  length  ;  the  caudal  peduncle  is  correspond- 
ingly slender,  its  least  height  equaling  the  diameter  of  the  eye.  Tbe 
head  is  very  large  and  heavy,  contained  3  to  3^  times  in  the  len^L 
The  opercle  is  conspicuously  larger  than  in  ocellataj  agreeing  in  this 
respect  more  nearly  with  chlamydes.  Dentition  as  in  other  species  of 
the  genus.    Eye  large,  3^  to  3^  in  the  head. 

Dorsal  spines  slender,  comparatively  little  produced,  the  longest 
usually  not  reaching  the  base  of  the  first  ray  of  second  dorsal,  and  never 
beyond  the  base  of  the  second  or  third  ray. 

Soft  dorsal  and  anal  low,  the  posterior  rays  usually  not  reaching  tbe 
rudimentary  caudal  rays  when  depressed,  about  half  length  of  head. 

Pectoral  long,  extending  beyond  front  of  anal ;  the  ventrals  to  or 
nearly  to  vent.  Middle  caudal  rays  produced  as  usual,  varying  in 
length. 

Color  in  spirits :  Light  brownish,  the  sides  with  three  vertical  dusky 
bars.  Si)inous  dorsal  dusky,  but  without  distinct  black  spot  Caudal 
slightly  dusky,  with  rather  large  elliptical  light  spots,  as  in  chlamydes, 
the  lower  rays  not  black  and  no  black  spot  at  its  base.  Ventrals 
blackish,  including  anterior  membrane.  Second  dorsal  and  anal  dasky, 
without  evident  light  spots.  Branchiostegal  membranes  sometimes 
slightly  dusky,  but  not  black. 

Scales  as  in  chlamydes;  28  vertical  rows  along  sides,  8  to  10  in  front 
of  dorsal. 

Many  specimens  from  the  Gulf  of  California  just  north  of  La  Paz 
Bay,  at  Station  2996,  in  112  fathoms. 

22.  Bollnuumla  atigmatara  sp.  nov. 

This  species  agrees  with  macropoma  in  its  elongate  form,  compara- 
tively low  fins,  and  in  the  absence  of  a  black  spot  on  the  spinous  dorsaL 
It  differs  conspicuously  in  the  very  short  head  and  nariow  opercle  and 
in  the  presence  of  a  black  spot  at  base  of  tail.    The  eye  is  also  larger 
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and  the  fius  higher.  None  of  the  specimens  show  dnsky  bars  on  the 
sides;  this  a  conspicaons  feature  in  macropoma. 

Head  short,  3^  in  length;  depth  5.  Least  depth  of  candal  peduncle 
sligbtl^'  less  than  the  diameter  of  the  eye.  Eye  large,  2|  in  head.  D. 
VII  15;  A.  II.  Lat.  1.  28. 

Dorsal  spines  filamentous,  longer  than  in  macrapoma^  the  longest 
reaching  base  of  fifth  to  seventh  ray  of  second  dorsal.  Posterior  rays 
of  second  dorsal  and  anal  often  reaching  base  of  median  rays  when 
depressed.    Pectorals  not  reaching  beyond  front  o#  anal. 

The  color  in  spirits  is  almost  uniform  light  brownish.  The  lips  are 
black,  the  fins  only  slightly  dusky,  the  caudal  with  elliptical  light 
spots  A  roundish  dusky  spot  at  base  of  caudal.  Branchiostegal 
membranes  not  black. 

Many  specimens  from  the  northern  part  of  the  Gulf  of  California,  at 
Stations  3016  and  3017,  in  76  and  58  fathoms. 

23.  GobioBoma  crescentalia  sp.  dov. 

Head  3J  in  length;  depth  GJ.    D.  VII-12;  A.  11. 

Body  very  slender,  the  head  depressed,  broad  and  flattened  above, 
the  head  and  body  of  nearly  equal  depth  throughout. 

Month  small,  oblique,  the  maxillary  not  extending  beyond  the  vertical 
from  posterior  border  of  orbit,  2^  in  head.  Eyes  small,  equaling  length 
of  snout,  5^  in  head,  If-  in  the  rather  broad  interorbital  space.  Teeth 
in  bands  in  both  jaws,  the  outer  series  enlarged,  caninelike,  and  distant. 

Fins  all  small,  the  caudal  short  and  rounded  from  a  broad  base. 
Pectoral  as  long  as  head  without  snout.  Ventrals  short,  not  reaching 
two-thirds  the  distance  from  their  base  to  vent.  Dorsal  spines  not 
filamentous. 

Skin  wholly  naked. 

Oqlor  in  spirits :  Lower  half  of  head  and  body  uniform  warm  brown, 
the  back  much  lighter,  the  two  areas  separated  by  a  well-defined  line 
along  middle  of  sides.  This  line  passes  through  the  orbit  and  through 
the  middle  of  the  base  of  the  pectoral  fiu.  Back  light  grayish,  with 
brownish  reticulations,  which  tend  to  form  five  or  six  indistinct  darker 
bars  uniting  with  the  darker  area  below  the  lateral  line.  A  conspicuous 
brown  crescent  at  base  of  caudal  and  pectorals,  broad  below,  narrowing 
above,  margined  in  front  with  whitish.  Anal  brown  at  base.  Dorsal 
and  caudal  with  small  brown  8pots  forming  faint  cross  series. 

A  single  specimen,  1^  inches  long,  from  Station  2825. 

Chriolepis  gen.  nov.  (Gobiidae). 

Olosely  related  to  Oymneleotria  Blocker,  differing  in  the  total  absence 
of  scales,  and  the  absence  of  enlarged  canines  in  the  front  of  the  man- 
dible. 

Head  and  body  compressed,  the  former  as  deep  as  wide. 

Ventrals  separate,  near  together,  the  inner  rays  longest,  each  with 
one  spine  and  five  soft  rays.  uyu^t^u uy  ^^^^^^^ 
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Teeth  in  a  rather  wide  band  in  upper  jaw,  the  outer  series  Romewhat 
enlarged.  Teeth  in  mandible  in  a  single  series,  similar  to  outt^r  row  in 
upper  jaw,  none  of  them  canine-like.  Gill-slits  narrow ;  no  dermal  flape 
on  inner  edge  of  shoulder  girdle.     Body  scaleless. 

(T^'pe,  Chriolepis  minutillm  sp.  nov.) 

24.  ChriolepiB  minutlUas  sp.  nov. 

Depth  ^  in  length ;  hea<l  ^.     D.  VII-12  ;  A.  11. 

Mouth  oblique,  tll^  maxillary  reaching  to  below  middle  of  orbit,  2} 
in  head.  Eyes  high  up,  but  with  lateral  range,  separated  by  a  narrov 
iuterorbital  space  less  than  diameter  of  pupil.  Diameter  of  orbit  nearly 
twice  length  of  snout,  3^  in  head. 

Dorsal  spines  high  and  slender,  but  not  filamentous,  the  longest  half 
length  of  head.  Soft  dorsal  rays  higher,  nearly  two-thirds  length  of 
head ;  the  anal  lower.  Caudal  short,  broadly  rounded,  the  depth  of 
caudal  i>e4luncle  half  length  of  head.  Length  of  pectoral  equaling  that 
of  head  without  snout. 

Uniform  light  brown  on  hea^l  and  body,  above  and  below.  Fina 
dusky,  the  anal  blackish. 

A  single  specimen,  1  inch  long,  from  Station  2825. 

25.  QUleUns  omatna  sp.  nov. 

With  the  elongate  form  and  general  appearance  of  Oillellus  arenioolMif 
but  differing  in  the  subequal  jaws  and  in  the  long  anterior  portion  of 
the  lateral  line. 

The  head  is  conical,  acute,  very  small ;  the  jaws  nearly  equal,  the 
lower  slightly  longer  than  the  upper,  but  not  noticeably  protniding. 
In  this  respect  the  species  resembles  most  strongly  O,  semieinctut,  from 
which  it  varies  widely  in  the  general  form  and  proportions.  Suoat 
extremely  short,  scarcely  equaling  the  diameter  of  the  minute  eye; 
diameter  of  orbit  about  one-seventh  of  the  length  of  the  head. 

Mouth  oblique,  the  maxillary  one-fourth  length  of  head,  reaching 
nearly  to  vertical  from  posterior  margin  of  orbit.  Lips  without  fringes. 
Eyes  separated  by  a  narrow  septum,  the  iuterorbital  width  being  less 
than  the  diameter  of  the  pupil.  Opercular  fringes  few  and  small,  flat, 
and  not  terminating  evident  ridges  as  in  Dactyloscopus. 

Head  4J  in  length  ;  depth  8.     D.  III-IX,  31  j  A.  II,  34. 

Dorsal  beginning  well  forwards,  its  origin  less  than  diameter  of  orbit 
behind  the  posterior  line  of  occiput.  The  anterior  detached  part  of  fin 
consistH  apparently  of  three  rays,  the  first  of  which  is  the  longest,  the 
second  and  third  equal  and  short.  The  fourth  spine  again  is  longer. 
The  spines  are  as  usual  slenderer  than  the  rays,  and  show  no  articala- 
tions,  but  are  with  some  difficulty  discriminated  from  them.  Pectoral 
as  long  as  head. 

The  anterior  part^of  lateral  line  runs  immediately  along  base  of 
dorsal,  without  intervening  scales,  as  in  other  members  of  this  geuos. 
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It  is  mach  longer  than  in  arenioolus,  and  is  contained  1^  times  in  the 
posterior  median  portion.  There  are  three  scales  between  the  posterior 
part  of  lateral  line  and  base  of  the  dorsal. 

<3olor  similar  to  that  of  areyiicolus  and  semicinctua.  Light  olivaceoas, 
nunoarked  below  middle  of  the  sides,  the  back  and  apper  half  of  tsides 
with  eight  brown  bars  which  extend  downwards  to  lateral  line.  The 
apper  part  of  each  bar  has  a  lighter  central  area.  The  light  areas 
between  the  bars  are  marked  more  or  less  with  brown,  which  sometimes 
forms  indistinct  secondary  bars.  A  blackish  bar  at  base  of  caudal, 
and  a  faint  streak  below  eye.    A  large  pearly  blotch  on  opercle. 

A  single  specimen,  aboat  2  inches  long,  from  Station  2828  in  the 
Golf  of  California. 

26.  Prionotns  gymnostethus  sp.  nov. 

Closely  related  to  Prionotm  xenisma^  differing  conspicuonsly  in  the 
wholly  naked  breast  and  belly. 

The  largest  specimen  is  3^  inches  long.  Head  0.43  of  length  to 
base  of  caudal;  depth  0.30;  eye  0.11;  iuterorbital  width  0.045;  snout 
0.18;  mouth  0.16;  length  of  pectorals  0.30;  length  of  ventrals  0.26; 
length  of  second  dorsal  spine  0.21. 

Body  heavy  anteriorly,  tapering  rapidly  to  the  slender  tail.  Head 
large;  stride  fine,  numerous,  scarcely  to  be  distinguished  on  top  of 
heiid,  which  is  finely  granular.  Snout  long;  profile  concave;  the 
orbital  region  abruptly  elevated.  Preorbital  on  each  side  projecting 
beyond  the  month  in  a  narrow  lobe,  which  is  usually  sharply  triangu- 
lar, the  two  lobes  strongly  divergent.  Free  edge  of  preorbital  with  a 
row  of  very  fine  serrae.  Anterior  nostril  with  a  long  flap.  Month 
small,  the  maxillary  one-third  length  of  head,  a  naked  area  behind  it. 
Eyes  very  prominent,  the  preocular  ridge  high,  bearing  one  strong 
spine.  Iuterorbital  space  very  narrow,  concave,  one-tenth  length  of 
head.    A  deep  trrtiisverse  groove  on  top  of  head  behind  eyes. 

Supraocular  spine  short  and  blunt.  Occipital  and  nuchal  spines 
flat,  bluntish.  Temporal  ridge  with  two  spinous  projections.  Oper- 
cular, preopercular,  and  humeral  spines,  long  and  sharp.  Preopercu- 
lar  -spine  with  a  very  strong  accessory  spine  at  base,  from  which  a  low 
ridge  extends  forwards  tq  middle  of  cheeks,  where  it  ends  in  a  weak 
spine.    Gill  rakers  14-7,  slender,  of  moderate  length. 

D.  X  or  Xr-10  or  11 ;  A.  11. 

Second  dorsal  spine  the  highest,  the  first  two  spines  minutely  serru- 
lated in  front.  Pectorals  very  short,  one-third  the  length,  reaching 
bat  little  past  front  of  anal.    Caudal  slightly  lunate. 

Scales  very  small,  none  on  breast  or  belly,  the  naked  area  extending 
upwards  behind  pectoral  fin  to  humeral  spine,  and  narrowing  back- 
wards to  front  of  anal.    Region  in  front  of  spinous  dorsal  naked. 

Color  in  spirits,  brownish  above,  light  below,  the  dorsal  region  and 
top  of  head  often  with  sm^U  dark  spots.    One,  or'  rarely  two,  small 
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black  ocellated  spots  between  foartli  and  fifth  dorsal  spiues.    Pectoral 
mostly  dctsky,  light  at  base  below,  aud   edged  with  white.    A  dasky 
blotch  on  outer  portion  of  lower  oaadal  lobe. 
Several  specimens  taken  in  shallow  water  in  the  Galf  of  California. 

27.  Careprootus  melanoraB  sp.  hot. 

Diagiwsis. — Sucking  disk  very  small,  three-fifths  diameter  of  eye, 
immediately  below  which  it  is  inserted.  It  is  separated  from  the  vent 
by  less  than  its  own  diameter.  Eye  4  in  head  (in  specimens  6  to  7 
inches  long).  Mouth  very  broad,  horizontal.  Pectorals  not  notched, 
the  lower  rays  exserted  and  elongate,  but  the  median  ones  not  evi- 
dently shortened.  Gill  openings  confined  to  region  above  base  of 
pectorals. 

Color  light  rose-red ;  the  tail  with  the  posterior  i>ortions  of  dorsal  and 
anal,  the  inner  face  of  pectorals,  the  month  aud  gill  cavities  jet-black. 

Description, — Head  heavy,  with  vertical  cbeeks,  short  bluntly« 
rounded  snout,  and  very  broad  flat  interorbital  space.  Width  of  int^- 
orbital  space  slightly  more  than  half  length  of  head. 

Mouth  very  broad,  horizontal,  with  short  lateral  cleft,  the  maxillary 
reacliing  to  below  middle  of  eye.  Width  of  mouth  equals  length  of 
snout  and  eye.  Teeth  short  and  strong,  in  narrow  bands  in  both  jaws; 
except  at  symphysis,  the  teeth  of  the  bands  are  arranged  in  regular 
series  running  from  inner  edge  of  jaw  forwards  and  sidewards.  Tongue 
aud  roof  of  month  papillose  and  toothless.    Gill  rakers  tubercular. 

Nostrils  single,  in  a  very  short  wide  tube,  which  is  nearer  eye  than 
cleft  of  mouth. 

Gill  opening  oblique,  entirely  above  base  of  pectorals,  the  length  of 
slit  equaling  snout  and  half  eye. 

A  series  of  six  pores  along  under  side  of  mandible  and  interopercle; 
none  on  preopercle.  Three  above  premaxillary,  and  two  pairs  on  snout. 
No  pores  along  side  of  body. 

Sucking  disk  extremely  small,  little  more  than  half  diameter  of  orbit, 
its  center  and  the  middle  of  pupil  equidistant  from  tip  of  snout.  The 
disk  is  separated  from  vent  by  a  trifle  less  than  its  own  diameter. 

Pectorals  forming  a  continuous  lamella,  following  the  margin  of  gill 
flap  and  lower  jaw,  the  two  fins  becoming  closely  approximated  in 
front  of  sucking  disk.  The  fin  is  not  notched,  the  rays  decreasing 
regularly  forwards.  Eight  to  ten  of  the  anterior  rays  are  exserted  and 
elongated,  the  anterior  four  or  five  becoming  again  shorter  and  thicker, 
and  wholly  free  from  the  membrane.  Pectorals  scarcely  reaching  front 
of  anal,  two-thirds  to  three-fourths  length  of  head. 

Dorsal  beginning  over  gill  slit,  the  distance  from  origin  of  anal  to 
snout,  2^  in  length.  Dorsal  about  68 ;  A,  50;  P.  30.  The  fins  are  en- 
veloped in  thin  lax  skin,  so  that  it  is  impossible  to  count  rays  accu- 
rately without  dissection.  Posterior  dorsal  and  anal  rays  well  over- 
lapping base  of  caudal,  their  membranes  joining  middle  of  caudal  rays. 
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Head  4^  to  4§  iu  length ;  depth  4^  to  4^. 

Color  light  rose-red  on  body  and  fins,  the  abdomen  nsnaUy  dusky. 
Inner  face  of  pectorals,  the  caudal,  the  posterior  portions  of  dorsal  and 
anal,  and  the  inside  of  month  and  gill  openings,  black.  The  peritoneum 
is  silvery,  with  more  or  less  black-specking,  sometimes  nearly  black. 

Several  specimens,  the  longest  about  6  inches  long,  from  Stations 
2840,  2891,  2892,  2926,  and  3076,  iu  depths  from  178  to  339  fathoms  off 
the  coast  of  California  and  Oregon. 

28.  Parallparis  cephalus  Hp.  no  v. 

Head  very  large,  high,  and  compressed,  the  upper  profile  descending 
in  a  strong  con  vex  curve  behind  the  occiput;  body  tapering  posteriorly 
to  a  very  narrow  thread-like  tail.  Sides  of  head  vertical  or  inclining 
inwards  below.  Height  of  head  twice  height  of  body  opposite  origin 
of  anal.  Interorbital  space  transversely  rounded,  its  width  slightly 
less  than  length  of  snout  and  eye.  Eye  of  moderate  size,  4  in  head, 
without  vertical  range.  Mouth  oblique,  the  premaxillaries  but  little 
below  lower  margin  of  eye.  Lower  jaw  longest,  with  the  tip  protrud- 
ing. Maxillary  reaching  vertical  from  the  posterior  margin  of  the  eye, 
slightly  more  than  the  length  of  the  head. 

Gill  slits  narrow,  confined  to  a  region  above  the  base  of  the  pectorals. 
The  membrane  connecting  the  branch ibstegal  rays  with  the  shoulder 
girdle  very  delicate  and  easily  ruptured,  broken  in  all  but  one  of  the 
specimens.  The  vent  is  distant  less  than  a  diameter  of  the  orbit  from 
this  point,  being  below  the  front  margin  of  the  preopercle. 

Teeth  iu  narrow  bands  in  both  jaws,  the  teeth  of  the  bands  arranged 
in  oblique  series  running  outward  and  forwards.    Palate  toothless. 

Head  ^  in  length,  greatest  depth  (at  occiput)  4f . 

Pectoral  small,  without  about  fourteen  rays,  the  upper  ones  closest 
and  forming  a  projecting  lobe,  whish  extends  backwards  to  beyond 
origin  of  anal.  The  succeeding  rays  are  shortened  and  wide-set,  and 
have  the  tips  free  from  the  membrane.  The  fin  is  somewhat  mutilated, 
but  is  apparently  notched,  not  however  to  the  base,  the  median  por- 
tion having  wide-set  rays.  Upper  margin  of  pectorals  on  a  level  with 
tip  of  lower  javr. 

The  dorsal  begins  slightly  behind  the  head,  and  the  first  ray  of  anal 
is  under  the  eighth  of  the  dorsal. 

Color  light  reddish,  the  abdomen  blue-black.  Inside  of  mouth  and 
gill  opening  white.  In  the  smallest  specimens,  2  inches  long,  the  color 
is  dusky  on  head  and  body,  and  on  inside  of  mouth.  Longest  specimen 
3i  inches. 

This  species  differs  from  Parallparis  membra7iaceiis  in  the  structure 
of  the  pectoral  fins  and  their  ranch  fewer  rays,  in  the  position  of  the 
vent  (below  the  posterior  margin  of  the  orbit  in  membranaceus)^  the  dif- 
ferent outline  of  head,  and  in  the  larger  more  oblique  mouth.  In 
none  of  the  specimens  of  cephalus  are  there  fin-folds  extending  forward^ 
from  front  of  dorsal  and  anal,  a3  described  io  Vl^mWanq^m^j^  ^^^-c.^ 
Proc.  V.  M.  91 36 
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Several  specimens  from  stations  2S39,  2892,  3070,  and  3071,  in  284  to 
686  fathoms  off  the  coast  of  California  and  Oregon. 

29.  Paraliparis  mento  sp.  nov. 

Closely  allied  to  Paraliparis  menibranacetLS  Guntber,  but  with  very 
heavy  lower  jaw,  which  projects  beyond  the  upper.  The  premaxiliartes 
are  high,  on  the  level  of  the  lower  rim  of  the  orbit,  and  the  form  is 
much  more  elongate.  The  pectorals  are  inserted  much  lower,  and  the 
vent  is  farther  forwards. 

Head  5f  in  length  without  caudal,  equaling  the  greatest  depth.  Eye 
a  trifle  less  than  interorbital  width,  greater  than  snout,  3  in  head. 
Mouth  oblique,  with  lateral  cleft,  the  maxillary  reaching  slightly 
beyond  the  middle  of  the  orbit,  half  as  long  as  the  head.  Chin  very 
prominent,  the  mandible  with  a  wide  membranous  border,  which  forms 
anteriorly  a  broad  free  fold  over  anterior  portion  of  base  of  pectorals. 

Teeth  in  both  jaws  comparatively  long  and  slender,  not  tricuspid, 
arranged  in  bands,  those  in  upper  jaw  at  least  in  oblique  rows,  as  usual 
in  Liparids.  Kostril  with  a  single  opening  and  without  tube.  Gill 
opening  but  little  wider  than  diameter  of  eye,  confined  to  region 
above  base  of  pectorals. 

D.  57;  A.  43  J  P.  16. 

Pectorals  inserted  very  low,  their  upper  rays  below  level  of  angle  of 
mouth.  The  base  is  almost  horizontal,  and  the  anterior  ends  of  shoul- 
der girdle  form  prominent  projections  below  tips  of  mandibles.  The 
fins  are  very  deeply  notched,  the  upper  lobe  extending  slightly  beyond 
origin  of  anal,  the  shortest  middle  ray  about  one-fourth  that  length; 
a  few  of  the  lower  rays  elongate  and  partly  free  from  the  membrane, 
the  longest  equaling  tbe  length  of  the  upper  lobe.  The  middle  iiec- 
toral  rays  are  wide-set,  but  there  is  no  rayless  interval  between  the 
lobes.  The  two  pectorals  converge  to  immediately  behind  symphysis  of 
lower  jaw,  where  their  bases  meet. 

The  anal  opening  is  vertically  below  middle  of  orbit 

Dorsal  beginning  a  trifle  behind  the  upper  angle  of  gill  opening,  the 
anal  origin  under  its  eighth  ray. 

Skin  loosely  investing  the  head  and  body. 

Light  reddish,  made  dusky  by  minute  dark  dots.  Abdomen  blue- 
black.    Mouth  and  gill  cavity  light  or  dusky. 

A  single  specimen,  3J  inches  long,  from  station  3071,  in  685  fathoms 
off  the  coast  of  Oregon. 

30.    Trachyrhynchus  helolepis  Kp.  uov. 

Snout  depressed,  flat,  narrowly  triangular,  tapering  to  a  sharp  point 
its  lateral  ridges  continuous  backwards  over  suborbital  chain  and  across 
cheeks.  Interorbital  space  wide  and  flat.  Ethmoidal  ridge  not  promi- 
nent. Snout  2  J  in  head,  its  greatest  width  If  in  its  length.  Eye  large, 
equaling  interorbital  width,  4  in  head.  ^         . 
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Moath  wholly  inferior,  U-shaped,  overpassed  by  the  snout  by  a  dis- 
tance contained  3^  in  head.  Barbel  slender,  short,  less  than  one-fifth 
diameter  of  orbit.  Teeth  finely  villiforra,  in  very  broad  bands  in  both 
jaws,  none  of  them  enlarged.  Maxillary  reaching  to  or  almost  to  ver- 
tical from  hinder  margin  of  orbit,  3}  in  head.  Oporcle  very  small,  tri- 
angular, its  length  behind  preopercular  margin  scarcely  more  than  half 
diameter  of  orbit.  Outer  arch  not  adnate  to  the  opercle,  its  lower  limb 
with  seventeen  short  gill  rakers,  which  are  not  tubercular. 

Distance  of  dorsal  fin  from  nape  3^  in  head ;  the  two  dorsal  fins 
olosely  approximated.  Second  dorsal  rny  not  spineiike,  soft  and  fiexi- 
ble,  and  not  longer  than  the  succeeding  rays,  its  length  two-thirds  the 
diameter  of  orbit. 

Vent  located  immediately  in  front  of  origin  of  anal  fin,  its  distance 
from  ventrals  contained  1^  times  in  length  of  head. 

Ventrals  short,  inserted  well  in  advance  of  base  of  pectorals,  the 
outer  ray  little  produced,  its  length  IJ  in  diameter  of  orbit. 

Scales  all  with  their  margins  embedded,  and  therefore  appearing  non- 
imbricated;  the  central  portion  of  each  projecting  tubercle-like,  and 
bearing  a  single  strong  central  spine,  with  sometimes  two  or  three 
smaller  ones.  Belly  and  breast  sometimes  covered  with  much  smaller 
scales  similarly  armed,  ^o  naked  area  between  bases  of  ventrals. 
Enlarged  plates  along  bases  of  dorsals  and  anal  bearing  each  a  strong 
compressed  backwardlycurved  spine,  usually  without  distinct  serra- 
tions ;  from  the  base  of  the  central  spine,  radiate  lines  of  short  spinous 
points.  The  dorsal  series  of  plates  are  continued  forwards  to  the  nape, 
the  predorsal  portion  of  the  included  groove  covered  with  scales.  The 
ventral  series  scarcely  extend  beyond  vent,  but  extend  farther  posteri- 
orly than  do  the  dorsal  plates.  Scales  on  top  of  head  with  a  median 
serrated  ridge.    Temporal  fossre  small  but  evident,  naked. 

Head  3J  in  total ;  depth  7.  D.  11. 

Color  apparently  dark  brown ;  gill  cavity  and  peritoneum  black. 

A  single  specimen,  18  inches  long,  from  Station  2818,  in  deep  water 
off  the  coast  of  Central  America. 

31.  Macrums  (Malacocephalus)  pectoralis  sp.  uov. 

Mouth  wide,  lateral,  the  short  snout  projecting  beyond  premaxil- 
laries  for  a  distance  about  equaling  one  half  diameter  of  orbit.  Sub- 
orbital ridge  and  lateral  ridge  on  snout  inconspicuous.  A  strong 
median  ridge  on  snout,  and  a  pair  of  parallel  ridges  forwards  from 
above  nostrils.  Maxillary  reaching  well  behind  vertical  from  posterior 
margin  of  orbit,  2^  in  head.  Teeth  in  two  somewhat  irregular  series 
in  front  of  premaxillaries,  the  outer  series  enlarged,  the  inner  directed 
obliquely  inwards,  the  two  series  merging  into  one  laterally.  Mandible 
with  a  single  row,  similar  to  inner  series  of  upper  jaw.  Barbel  short, 
three-fifths  to  two  sevenths  diameter  of  orbit.  Eye  moderate,  IJ  in 
snout,  4A  to  5  iu  head.    Angle  of  preopercle  bluntly  rouuded^  not  pron 
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daced.  Oatcr  gill  arch  aduate,  as  asaal  iu  MacruruSj  seven  short 
tubercular  gill  rakers  preseut  on  its  free  portion. 

Head  6  in  total  length,  the  tail  frequently  mutilated,  however;  the 
head  then  appearing  larger  in  proi)ortion.    Depth  If  in  head;  D.  10. 

First  dorsal  spine  slender  and  weak,  with  one  or  two  small  retrorse 
prickles  near  its  middle.  Distance  between  dorsals  equal  to  two-fifths 
base  of  first.    Ventrals  with  seven  rays.    Pectorals  with  seventeen. 

Vent  immediately  in  front  of  anal  origin,  its  distance  from  base  of 
ventrals  slightly  more  than  half  head. 

Pectorals  long  and  narrow,  reaching  vertical  from  ninth  or  tenth  ray 
of  second  dorsal,  more  than  half  length  of  head.  Outer  ventral  ray 
produced  into  a  long  slender  filament  reaching  five-sixths  the  distance 
from  its  base  to  front  of  anal. 

Scales  rather  small,  ten  or  eleven  in  a  series  between  lateral  line  and 
origin  of  second  dorsal  or  middle  of  first  dorsal.  Scales  on  sides  very 
thin  and  flexible,  readily  deciduous,  each  furnivshed  with  low  diverging 
ridges,  usually  three  in  number,  bearing  few  minute  spinules,  and  pro- 
jecting but  little  be^'ond  the  margins  of  the  scales.  Entire  head,  io- 
cluding  snout  and  mandibles,  invested  with  much  smaller  scales  irregu- 
larly imbricated,  those  on  opercles  marked  similarly  to  those  on  sides, 
the  others  usually  each  with  a  single  median  ridge  terminating  in  a 
spinous  point.  Ko  naked  spots  or  pits  on  head  or  between  ventral 
fins.    A  small  naked  area  behind  and  below  axil  of  pectorals. 

Color  light  grayish,  darker  on  belly  and  head.  Mouth,  gill  (»vity, 
and  x)eritoneum  black.  Lateral  lino  black.  Dorsals  and  ventrals 
dusky.     Anal  lighter,  edged  with  blackish.    Pectorals  black. 

It  is  not  evident  whether  this  species  should  be  placed  in  Optonurus 
(with  serrated  dorsal  spine)  or  in  Malacocephalus.  The  value  of  the 
character  separating  them  does  not  seem  to  be  great. 

Specimens  have  been  taken  at  Stations  3071,  3074,  and  3075,  in 
depths  of  685  to  877  fathoms,  off  the  coast  of  Oregon. 

32.  Lycodea  diapterua  sp.  nov. 

Body  slender,  the  depth  12  in  length ;  head  5^  to  6. 

Mouth  small,  somewhat  variable  in  length,  the  maxillary  reaching 
vertical  from  between  front  and  middle  of  pupil,  2J  to  3  in  head. 

Teeth  in  premaxillaries  in  a  double  row  throughout,  the  two  series 
well  separated,  rarely  with  one  or  two  teeth  intercalated  showing 
traces  of  a  third  row.  The  teeth  of  inner  series  are  small  and  directed 
obliquely  inwards ;  those  of  outer  series  anteriorly  enlarged,  becoming 
smaller  on  sides  of  jaw. 

On  front  of  mandible  the  teeth  are  in  a  broad  band,  in  which  traces 
of  three  or  four  irregular  series  can  be  made  out;  none  of  these  en- 
larged. Laterally  the  teeth  are  arranged  in  a  single  series,  those  op- 
po8it43  middle  of  cleft  considerably  enlarged.  A  small  patch  of  from 
two  to  five  teeth  on  vomer.  Pci-latiues  with  ^  single  row  roucb  shorter 
than  premaxillary  patch.  .,y,...d  by  GoC-.  .^ 
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Bye  large,  iisually  longer  than  snout,  3  to  3*^  in  head;  snout  3^  to 
3% ;  interorbital  width  about  10.  Nostrils  with  a  short  inconspicuous 
tube.  Mandible  and  preopercular  border  with  deep  pitlike  excava- 
tions, which  are  not  evident  in  fresh  specimens ;  no  evident  mucous 
pores  on  head. 

Gill  openings  wide,  extending  below  base  of  pectorals,  the  gill 
membranes  joined  to  isthmus  for  a  distance  equaling  two-fifths  length 
of  slit.  Gill  rakers  very  short,  almost  tubercular,  but  compressed  and 
slightly  movable,  al)out  fifteen  present  on  anterior  limb  of  outer  arch. 
A  wide  slit  behind  fourth  gill. 

Distance  from  origin  of  dorsal  to  tip  of  snout  4^  to  4|  in  length. 
The  dorsal  rays  are  simply  forked,  the  divisions  remaining  closely  con- 
nected. Distance  from  origin  of  anal  to  tip  of  snout  equals  one-third 
the  length. 

Ventrals  short,  inserted  under  middle  of  opercle.  Pectorals  deeply 
notched  in  both  young  and  adults,  the  median  rays  much  shorter  than 
either  upper  or  lower.  The  lobe  produced  by  the  elongate  lower  rays 
varies  in  length,  being  sometimes  shorter  than  upper  lobe,  sometimes 
longer.  The  rays  of  lower  lobe  are  thickened,  and  undoubtedly  serve 
as  a  support  to  the  fish  when  resting  on  the  bottom,  as  has  been  ob- 
served in  so  many  other  forms.  The  pectorals  contain  twenty  or  twenty- 
one  rays.  In  the  structure  of  this  fin  the  present  species  seems  to  difl^ier 
from  all  previously  described  forms,  with  the  exception  of  i.  esmarkij 
in  which  the  notched  condition  of  the  fin  does  not  persist  in  the  adults. 

Scales  small,  embedded,  covering  entire  body  and  vertical  fins.  The 
scales  on  nape  are  much  reduced  in  size,  and  in  two  specimens  (II J  and 
7J  inches  long)  are  continued  onto  occiput,  which  they  entirely  cover. 
In  another  specimen,  9  inches  long,  the  occiput  is  naked,  and  in  one  5 
inches  long  the  anterior  part  of  nape  is  likewise  naked.  In  the  latter, 
as  in  other  specimens,  the  dorsal  and  anal  are  well  scaled. 

Lateral  line  single,  wavy,  extending  from  above  gill  slit  obliquely 
downwards  to  near  base  of  anal,  along  which  it  is  continued  for  a 
variable  distance,  not  reaching  base  of  caudal. 

Color. — Dusky  brownish,  blue-black  on  belly,  and  along  anterior  por- 
tion of  base  of  anal.  Eight  or  nine  narrow  white  bars  on  sides,  most  con- 
spicuous in  the  young,  in  which  they  are  continued  up  on  dorsal  fin,  and 
become  forked  below  on  middle  of  sides,  forming  A-shaped  marks.  In 
adults,  these  bars  become  faint,  or  wholly  disappear.  When  present, 
they  are  not  continued  on  dorsal,  and  are  usually  vertically  divided 
by  a  streak  of  the  ground  color.  In  the  small  specimen  there  is  a  dis- 
tinct black  blotch  on  margin  of  anterior  dorsal  rays.  In  adults,  the 
vertical  fins  are  brownish  on  basal  portion,  their  distal  half  black. 
Pectorals  and  ventrals  deep  blue-black.  Mouth,  gill  cavity,  and  peri- 
toneum, dusky  or  black. 

Several  specimens,  from  Stations  2892,  2896, 3067,  and  3077,  in  depths 
from  82  to  376  fathoms,  off  the  coasts  of  California  and  Oregon. 
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33.  Symphurus  fasciolariB  sp.  nov. 

Depth  3f  in  length.    Head  5^.    D,  94 ;  A.  77.    Lat.  1.  95. 

Eye  small,  7  in  head.  Cleft  of  month  reaching  to  below  middle  of 
lower  eye. 

Color  light  olive,  with  nnmerous  ronndish  brownish-black  spots 
much  larger  than  eyes,  the  largest  of  which  are  arranged  in  five  verti- 
cal dusky  crossbars,  the  spots  being  connected  by  a  darker  ground 
color.  A  vertical  dusky  streak  through  eye.  A  wide  dusky  crossbar, 
bounded  by  darker  lines  on  cheeks.  Dorsal  and  anal  posteriorly  black, 
with  narrow  white  margin.  Caudal  jet  black,  with  white  edge.  Ven- 
tral white. 

Several  specimens  were  dredged  in  shallow  water  in  the  Gnlf  of 
California. 

34.  Antennarius  reticularis  sp.  nov. 

First  dorsal  spine  short,  very  slender,  and  filiform,  not  reaching  tip 
of  second,  terminating  in  a  short,  fleshy  flap.  Second  spine  moderately 
robust,  flexible,  not  curved  backwards,  wholly  free,  and  without  mem- 
brane. Third  spine  nearly  erect,  not  free,  depressible  with  difficulty ; 
not  curved  as  in  Antennarius  sanguinem, 

D.  Ill,  12;  A.  7. 

Spines  on  body  rather  coarse  and  shagreen-like,  with  expanded  undi- 
vided tips. 

Color  in  spirits :  Top  of  head,  including  dorsal  spines  and  front  of 
soft  dorsal,  coral-red  ;  the  body  otherwise  light  gray,  broadly  reticu- 
lated on  sides  and  below  with  heavy  black  lines,  which  inclose  5  or  6 
large  pale  spots.  Pectorals,  ventrals,  and  anal  with  narrow  terminal 
and  wide  medial  black  bars.    Soft  dorsal  uniformly  light. 

This  species  resembles  closely  Antennarius  sanguineus^  but  dift'ers  in 
the  straight  erect  spines,  the  color,  and  the  character  of  the  plates  on 
the  body. 

A  single  specimen,  1^  inches  long,  from  Station  2825,  Gulf  of  Cali- 
fornia. 
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THE    BIOLOGY    OF  THE    HYMENOPTEROUS  INSECTS   OF  THE 
FAMILY    CHALCIDIDiB.* 

BY 

L.  O.  Howard. 

The .  parasitic  Hymenoptera  as  a  whole  may  be  classed  among  the 
entozoic  parasites,  yet  their  life  is  entozoic  through  oaly  one  stage  of 
the  existence  of  the  individual.  In  the  adult  stage  they  are  active 
creatures  of  an  especially  high  degree  of  organization,  and  exhibit  no 
trace  of  the  degradational  features  characteristic  of  the  epizoic  para-i 
sites,  nor  yet  of  those  entozoic  forms  whose  w4iole  life  round  is  para- 
sitic. Xor  are  their  larvae  especially  degraded  beyond  those  of  the  non^y' 
parasitic  families  of  the  same  order. 

The  phenomena  of  parasitism  among  the  Chalcididce  do  not  differ  in 
any  marked  degree  from  those  characteristic  of  the  three  other  great  ^ 
families  of  parasitic  Hymenoptera— the  Ichneumonidcey  BraconidaSj  and; 
Proctotrypidw.  In  all  four  we  normally  have  the  eggs  laid  by  the 
female  on  or  beneath  the  skin  of  the  host-insect,  and  the  parasitic  larva, 
on  hatching,  lives  in  the  majority  of  the  cases  within  the  body  of  its 
host.  It  often  happens  that  parasites,  even  of  the  same  genus,  are  ex- 
ternal feeders  when  parasitic  upon  endophytous  insects,  and  internal 
when  parasitic  upon  outside  feeders.  Some  few  species,  however,  are 
external  npon  external  feeders. 

Eesembling,  then,  the  other  families  in  these  general  habits,  the  fol- 
lowing pages  will  indicate  of  the  Chalcididcv  our  knowledge  of  their 
particular  modes  of  life  and  their  relations  to  other  insects  and  to  each 
other — in  fact  their  general  econoray.t 

*8ir:  I  take  pleasure  la  recommending  for  publication  in  the  Proceedings  of  the 

Museum  the  accompanying  paper  by  Mr.  L.  O.  Howard,  on  the  ''  Biology  of  the 

Chalcididw,"    This  paper  is  based  very  largely  on  the  collections  of  the  Museum,  as 

the  material  in  this  family  has  been  specially  studied  and  arranged  by  Mr.  Howard. 

Respectfully  yours, 

C.  V.  Riley, 
Honorary  Curatory  Department  of  Insects. 
Prof.  G.  Brown  Goode, 

Assistant  Secretary,  in  charge  of  National  Museum. 

t  In  preparing  this  paper  I  have  had  the  very  rich  collection  of  the  National  Mu- 
seum constantly  before  me,  and  with  Prof.  Riley's  generous  permission  have  freely 
used  his  own  unpublished  notes  and  those  of  the  Diyision  of  Entomology. 
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THE  INSECTS  AND  STAGES  OF  INSECTS  INFESTED  BY  CHALCIDIDS. 

Representatives  of  all  of  the  original  Liuusean  orders  of  insects  are 
parasitized  in  one  or  another  of  their  stages  by  species  of  this  family. 
Of  the  fifteen  orders  of  Brauer,  forms  of  but  seven  are  infested  by 
chalcidids,  and  these  are  the  seven  Linnsean  orders  in  their  restricted 
sense.  Neither  Thysanura^  Ephemeroptera^  Odonata^  Plecoptera^  Pla- 
iyptera^  Dermapiera^  Thysanoptera^  nor  Mecoptera  have  ever  been  proven 
to  be  parasitized,  largely  from  the  fact  that  the  larger  namber  are 
aqnatic  in  their  early  stages,*  while  most  of  the  laud  forms  are  exces- 
sively minute,  but,  of  course,  the  vast  majority  of  insects  belong  to  the 
older  and  more  important  orders.  The  most  extensively  par^itized 
orders  are  Lepidoptera,  Hymenoptera  and  Hemiptera-Homoptera. 

Lepidopterons  insects  in  all  stages  are  infested.  The  minute  chal- 
cidids  of  the  genus  Trichogramma.  Hpparently  few  in  number  of  species, 
but  enormously  abundant  in  individuals,  attack  the  eggs  of  Bhopalo- 
cera,  bombycids,  noctuids,  geometrids,  and  tortricids,  and  probably  of 
members  of  other  families.  So  numerous  are  these  tiny  creatares  at 
times  that  hundreds  of  thousands  of  eggs  of  injurious  noctuids  are  de- 
stroyed by  them,  and  so  small  are  they  that  twenty  will  develop  in  a 
single  egg  of  PapUio  tumus^  the  entire  contents  of  which  will  not  ex- 
ceed 1.5  cubic  millimeters.  Keverting  again  to  the  numbers  of  Indi- 
vid uals,  Hubbard  found  in  1880  that  Trickogramma  pretiosa^  alone  and 
unaided,  almost  amiihilated  the  fifth  brood  of  the  cotton  worm  (Aletia 
xylina)  in  Florida,  fully  90  per  cent  of  the  eggs  of  this  most  abundant 
and  prolific  noctuid  having  been  infested.  (Fourth  Report  U.  S.  Ent. 
X^om.,  p.  103.)  It  is  interesting  to  note  that  these  little  egg-parasites, 
talthough  so  very  abundant  in  this  country,  seem  comparatively  rare  in 
^  Europe,  although  the  family  and  its  different  genera  were  originally 
founded  on  European  material.  They  seldom  occur  in  the  European 
lists,  and  a  few  years  ago  Dr.  6usta\^  Mayr  wrote  me  asking  for  a 
specimen  of  Trickogrammaj  saying  that  he  had  never  seen  one! 

The  eggs  of  some  of  the  larger  Lepidoptera  are  also  parasitized  by 
species  of  the  genus  Eupelmm.  Prof.  Kiley,  for  instance,  has  reared 
8i>ecies  of  this  genus  from  eggs  of  Anthercea  pernyiy  Telea  polyphetnnSj 
Saturnia  io^Datana  ministray  and  of  a  sphingid  on  cherry,  probably 
Smerinthus  myops. 

The  larviv  of  Lepidoptera  are  more  extensively  parasitized  than  per- 
haps any  other  group  of  insects.  Among  the  Ghalcididie  representa- 
tives of  eleven  of  the  twenty  subfamilies  all'ect  lepidopterons  larvae. 
Certain  forms  attack  them  when  young,  others  when  half  grown,  and 

*  Hymenopteroas  parasites  of  aquatic  insects  are  excessively  rare.  Agriotifptu 
armatus,  an  ichDeanionid,  has  been  proveD  by  Westwood  to  be  a  parasite  of  the  cad- 
dis-fly, AapatheiHum  picicornet  and  one  of  the  Ephydras  of  oar  alkaline  western  lakes 
is  attacked  by  a  chalcid,  possibly,  however,  after  the  paparia  are  washed  np  apoD 
the  banks.  Moreover,  in  Europe  the  eg^s  of  Agrion^  one  of  the  dragon-flies,  areaaid 
to  be  parasited  by  a  species  of  the  myniarid  genus  Polynema, 
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others  when  full  grown  and  jast  about  to  transform  to  pupoB.  Those 
of  the  latter  class,  mainly  pteromalines,  issue  from  the  pupae  of  the 
host-insect,  while  the  others  destroy  the  host-larva  before  its  transfor- 
mation. 

The  pupa  itself  is  seldom  attacked,  yet  certain  of  the  pteromalines 
which  preferably  oviposit  in  larvae  about  to  transform  will  also  lay 
their  eggs  iu  just-formed  pupae.  The  same  is  the  case  with  certain 
members  of  the  genus  Chalcis,  particularly  those  parasitic  upon  diurnal 
Lepidoptera,  and  I  am  not  sure  that  C.  flavipes  does  not  oviposit  by 
preference  on  the  fresh  chrysalids  of  Chlorippe  clyton  and  Agraulis 
vanilloe. 

The  adult  lepidopterou  is  not  parasitized.  I  have  recorded  (Proc. 
Entom.  Soc.  Washu.,  I,  95)  the  rearing  by  Scudder  of  Ichneumon  in- 
stabilis  from  the  adult  of  Chianobas  semidece^  the  egg  of  the  parasite  hav- 
ing evidently  been  laid  upon  the  chrysalis  of  the  butterfly,  but  a  similar 
instance  has  never  to  my  knowledge  been  observed  with  a  chalcidid. 

Representatives  of  all  families  of  Lepidoptera  are  attacked,  the  micros 
more  abundantly  than  the  macros,  while  among  the  latter  the  Noctuidce 
^except  in  the  egg  state)  seem  to  be  most  exempt,  doubtless  from  the 
nocturnal  habit  of  the  larvae  and  from  the  fact  that  so  many  of  them 
burrow  under  ground  during  the  day.  The  average  chalcidid  is  essen- 
tially a  creature  of  sunshine  and  of  air  and  is  most  active  in  the  middle 
of  the  day  in  the  warm  light  of  the  sun. 

Among  the  Hymenoptera  the  Tenthredinidce  are  parasitized  in  the 
egg  state  by  Trichogramma^  as  shown  by  Lintner  in  the  case  of  Nema- 
tti8  ventricosnSj  while  their  larvae  are  infested  by  species  of  the  sub- 
families PteromalinWy  Eurytomince.  TorymhwSj  Eulophince^  and  JEJntedo- 
nince,  and  a  species  of  Perilampus  is  reported  by  Giraud  as  parasitizing 
the  European  sawfly,  Athalia  spinarum.  From  the  galls  of  Cynipidw 
are  reared  very  many  chalcidids,  those  belonging  to  the  subfamilies 
Toryminw  and  Eurytomince  taking  first  rank  in  point  of  numbers.  So 
abundantly  do  species  of  these  two  subfamilies  attack  our  commoner 
oak  galls  that  it  is  frequently  a  matter  of  great  difficulty  to  rear  the 
original  gall  maker.  Then  there  are  also  several  species  of  the  sub- 
families Eupelmince,  PteromalinWj  E/icyrtinw,  Tetrastichince^  and  Euloph- 
ince  (genus  Olinx),  The  great  number  of  widely  differing  forms  reared 
from  these  galls  and  the  fact  that  their  transformations  are  all  under- 
gone in  secret  in  the  interior  of  the  gall  make  their  interrelationships 
a  matter  of  great  confusion.  The  Torymince  and  Eurytomince  are  pri- 
mary parasites,  although  Wachtl  has  thrown  doubt  upon  one  of  the 
former  and  Westwood  upon  one  of  the  latter,  as  I  shall  show  in  a  fur- 
ther paragraph.  Nearly  all  of  the  others  I  am  inclined  to  think  are 
secondary,  but  only  the  most  carefully  isolated  roarings  coupled  with 
dissections  of  the  galls  at  successive  stages  will  enable  us  to  settle 
this  question.  Olinx  is  considered  by  Mayr  to  be  primary,  but  repre- 
sentatives of  all  of  the  other  subfamilies  we  know  to  be  occasionally 
hyperparasitic.  oigiti^ed  by  Google 
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Upon  the  families  of  the  Hymenoptera  Parasitica  many  cbalcidids 
are  parasitic.  I  know  uo  case  in  which  a  chalcidid  is  a  parasite  of  a 
proctotrypid,  bat  the  instances  in  which  they  parasitize  ichneamonids, 
braconids,  and  even  members  of  their  own  family  are  very  nameroas. 
Even  the  highest  subfamily,  CkalddimB^  contains  some  hyperparasites. 
Thus  Biley  has  recorded  a  species  of  SpilochalcU  reared  from  the  oocoons 
of  the  braconid  parasite  (Meteorua  hyphantriw)  of  the  fall  webworm 
(Hyphantria  eunea)  (Bull.  10,  Div.  of  Ent,  2d.  ed.,  p.  57),  while  Walsh 
reared  iS.  albifrons  from  the  cocoons  of  Pezainachtis  minimu9y  supposed 
to  be  parasitic  on  the  army  worm  (Leucania  unipuncta).  In  the  Eur^- 
tomituv^  Eurytoma  has  been  reared  from  Cryptus  and  from  Microgaster 
cocoons.  In  the  Eupelmince,  Eupelmus  has  been  reared  from  Isosoma^ 
Apantelesj  and  Meteorus  and  is  probably  frequently  hyperparasitic  in 
galls.  In  the  Encyrtinw,  Encyrtus  artacew  was  reared  from  an  iehnea- 
monized  cocoou  o^  Artace  puiwtistriga.  Many  pteromalines  are  hy|)er- 
parasites,  while  the  tetrastichines  nearly  all  have  this  habit.  With  the 
Elaittninw,  certain  species  of  Elaamus  have  been  reared  from  the  cocoous 
of  Limneria  and  Apanteles,  although  the  majority  are  probably  primary 
parasites,  while  with  the  Elachistina  there  is  no  doubt  that  Girro- 
spilus  is  usually,  if  not  always,  hyperparasitic.  Certain  of  the  ented- 
onines  are  also  secondary  ])arasites,  as,  for  instance,  the  forms  so 
commonly  reared  from  the  naked  pup^e  of  Cratot-echua.  The  tetrasti- 
chine  genus  Melittobia  is  also  parasitic  upon  Monodontofnerus  and 
Leucospis  in  the  cells  of  bees  and  wasl)S,  although  it  also  feeds  upon  the 
aculeate  larva?.* 

The  aculeate  hymenoptera  are  also  attacked  by  chalcidids.  Leucosis 
is  reared  from  the  cells  of  Osmia  and  Chalicodoma.  Species  of  the  tory- 
mine  genus  Monodontomerus  infest  the  pupa3  of  Antkophora  and  are 
reared  from  the  cells  of  Chalicodoma  and  Osmia  in  Europe,  while  lu  this 
country  they  are  reared  from  cells  of  Melissodes  and  Anthophora^  as 
shown  by  the  notes  of  the  Division  of  Entomology,  and  from  Osmia,  as 
proven  by  Be  v.  J.  L.  Zabriskie.  A  species  of  the  allied  genus  Diomorm 
is  reared  from  the  cells  of  Crabro  and  Stigmiis.  With  the  Eurytomin«^ 
one  species  is  reared  from  the  cells  of  Prosopis  and  other  pith-digging 
forms.  An  Encyrtus  has  been  reared  from  Eumenes  and  there  is  an 
old  record  by  De  Geer  of  the  rearing  of  Pteromalus  from  some  aculeate. 
The  latter,  however,  may  be  a  mistake  and  the  ease  with  which  socb 
an  error  can  be  made  is  shown  by  the  fact  that  specimens  of  the  com- 
mon Pteromalus  puparum  were  recently  received  by  Dr.  Eiley  as  having 
been  reared  from  the  cells  of  a  mud- wasp.  In  those  cells,  however, 
must  have  been  stored  lepidopterous  larvae  which  were  the  true  hosts 
of  the  pteromali.  Rearings  from  the  cells  of  fossorial  Hymenoptera 
are,  therefore,  apt  to  be  uncertain.    The  abnormal  tetrastichine  gezias 

*  Siuce  this  was  written  specimens  of  a  Melittobia  have  been  received  from  Mr.  A. 
N.  Caudell,  Oklahoma,  reared  from  a  dipterous  pnparium  found  in  a  mnd-daaber's 
cell.  The  puparinm  itself  was  also  sent  by  Mr.  Caudell,  so  there  can  be  no  doubt  M 
to  the  accuracy  of  the  observation,  which  is  one  of  extreme  interest. 
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Melittobia  is  reared  io  Europe  from  the  cells  of  Odynerua,  Trypoxylon^ 
OsmiOy  SteliSj  Ghalicodoma^  and  other  bee  genera,  bnt  is  also  a  hyper- 
parasite,  preying  apon  larvse  of  Leucospis  and  Monodontomerus.  Species 
of  this  genas  are  found  in  this  country  parasitic  in  the  nests  of  Megaohile^ 
Ceratina,  Anthophoraj  and  Felopceus.  ^  - 

Ohalcidid  parasites  of  the  Hemiptera-Heteroptera  are  very  rare,  the> 
only  ones  being  the  enpelmines  which  infest  the  eggs  of  these  insect^ 
and  a  few  species  of  Uncyrtm  which  have  the  same  habit.    Even  theAkZ"^ 
are  not  so  abundant,  however,  as  the  proctotrypid  parasites  of  the  same' 
eggs.    With  the  Hemiptera- Horn  opt  era,  however,  they  are  very  numer- 
ous, although  the  insects  of  the  homopterous  families  Cicadidw,  Fulgo- 
ridw^  Membrdcidw^  Cercopidce^  and  Jassida  are  singularly  free  from  the 
attacks  of  hynienopterous  parasites.    Some  of  them  are  preyed  upon  by 
the  externally  attached  larvae  of  the  proctotrypid  subfamily  DryinUice, 
bnt  the  only  chalcidids  which  I  know  to  attack  members  of  this  section 
are  a  trichogrammine,  forming  a  new  genus,  which  infests  the  eggs  of 
the  buffalo  tree-hopper  {Oeresa  bubalus),  in  the  CTnited  States,  and  a 
species  of  Eupelmm  which  is  said  to  inhabit  the  eggs  of  Cicada  in 
Europe.    The  gall-making  Psyllidce  are  attacked  by  several  species  of 
UncyrtuSj  while  the  Aleyrodidw  are  attacked  by  the  encyrtine  genus 
Thysantis,  the  aphelinine  genus  Encaraia  and  the  tetrastichine  genus 
Oyrolasia.    The  most  abundant  parasites  of  the  latter  insects,  however, 
are  the  exceedingly  minute  species  of  the  family  MymaridcB,    When  we 
come  to  the  family  Coccidw  we  find  that  its  species  are  infested  almost/  ^ 
exclusively  by  chalcidids.    The  species  of  one  entire  subfamily,  the^ 
ApheliniruBf  are  bark-louse  parasites  with  the  exception  of  a  very  few  I 
species  which  attack  aphidids  and  aleyrodids.    They  seem  to  be  con- ; 
fined  mainly  to  the  true  scale-bearers  {Diaspince)^  but  a  few  infest  the 
naked  bark  lice.    The  latter,  however,  are  most  extensively  parasitized 
by  members  of  the  subfamily  Encyrtince.    Hardly  a  species  of  scale  in- 
sect can  be  found  which  does  not  have  its  formidable  parasite  in  some 
species  of  one  of  these  two  subfamilies,  while  many  of  them  are  also  at- 
tacked by  species  of  Mymaridce  which  I  take,  from  their  minute  size  to 
be  ^gg  parasites  in  many  if  not  most  instances.    Outside  of  these  three 
groups  almost  no  parasites  of  Ooccidce  areknown,  the  species  of  the  genera 
DiUyphogmter  and  Opihelosia^  provisionally  placed  in  the  subfamily  Pi- 
renince^  forming  the  principal  exceptions.    It  is  true  that  an  occasional 
Pteronial'M  or  Tetraatichus  is  reared  from  barklice  and  one  or  two  other 
genera  are  mentioned  in  the  European  lists,  but  I  think  it  quite  likely 
that  most  of  these  forms  are  hyperparasitic  and  that  they  have  really 
developed  upon  some  primary  encyrtine. 

The  most  important  of  the  parasites  of  the  Aphididce  or  plant  lice  are  . 
the  braconids  of  the  subfamily  Apkidiincej  but  the  plant  lice  have  many  ^ 
proctotrypid  parasites  (all  belonging  to  the  BVLbfa,m\\y  Geraphroiiincc)  as 
well  as  many  among  the  Chalmdidre,    Besides  the  fewaphelinines  there 
are  a  number  of  species  of  the  subfamily  Pteromalince^  particularly  those 
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of  the  genas  Isocrattut^  which  are  commonly  reared  from  these  insects. 
The  chalcidids  which  are  perhaps  most  abandaDtly  reared  from  plane 
lice  belong  to  the  pteromaline  genus  Pachyneuron.  The  closely  allied 
genns  Pachycrepis  is,  I  feel  sure,  hyperparasitic,  attacking  primarily  the 
aphidiid  parasites  of  plant  lice,  and  the  suspicion  is  growing  in  my  mind 
that  the  same  may  be  the  case  with  Pachyneuron.  If  this  be  so  the  ap- 
parently anomalous  host-habits  of  these  insects  which  I  have  pointed  ont 
( Proc.  Entom.  Soc,  Washington,  Vol.  ii,  pp.  105-109)  are  readily  ex- 
plainable. 

Only  a  few  families  of  Goleoptera  are  parasitized  by  chalcidids.  So 
far  as  I  know  none  have  been  reared  from  beetles  of  the  adephagous,  or 
lamellicorn  series.*  In  the  clavicorn  series  the  species  of  the  family 
CJocoiiieZ/tcf^p  are  frequently  parasitized  in  larva  state  by  the  several  species 
of  the  encyrtine  genus  Homalotylus.  Hubbard  has  reared  these  para- 
sites from  full  grown  larvae  of  Hippodamia  convergenSy  while  Mr.  F.  H. 
Chittenden  has  shown  me  specimens  which  he  has  reared  from  larvse  of 
CoccineUa  novemnotata^  Mysia  pullatdj  and  Payllobora  vigintimaculata. 

In  the  serricorn  series  the  wood- boring  species  of  the  families  Bupres- 
tidw  and  Ptinidw — the  subfamily  BostrichincB  of  the  latter  in  particular— 
are  frequently  parasitized  by  chalcidids,  the  former  by  Chalcia  and 
Pteromalus  and  the  latter  principally  by  the  species  of  the  pteromaline 
tribe  Chiropachides.  Pteromalus  and  Entedon  are  also  frequently  reared 
from  the  burrows  of  these  insects,  while  JEurytoma  is  said  to  have  been 
reared  fh)m  a  Bostrichus  by  Eatzeburg.  Moreover,  Popenoe  has  reared 
species  of  each  of  the  handsome  eupelmine  genera  Ckaritopus  and  Batse- 
burgia  from  the  bostrichine  Amphicerta  bicaudatus  (See  Bull.  3,  Kans. 
State  Agric.  Exper.  Sta.).  The  ptinid  subfamily  Anobiince  is  also  para- 
sitized by  Pteroinalus.  The  family  GioidcB  in  this  group  is  also  rarely 
parasitized  and  the  peculiar  little  entedonine  Astichm  arithmeticus  ia 
reared  in  Europe  from  Cis  glahratus  and  Ennearthron  affine.  Among  tbe 
phytophagous  Goleoptera  the  Cerambycidce  are  occasionally  infested  by 
pteromalines,  probably,  however,  only  as  hyperparasites  upon  some  of 
the  numerous  ichneumonid  and  braconid  parasites  of  the  insects  of  this 
group,  while  there  is  a  somewhat  doubtful  record  by  Batzeburg  of  the 
rearing  of  a  Eurytoma  from  a  cerambycid  burrow,  and  Ashmead's  JEury- 
toma dorcaschemo!  was  reared  by  Popenoe  from  tlie  burrows  of  Dorcas- 
cheina  altematum.  I  am  informed,  however,  by  Mr.  Marlatt  who  was 
with  Prof.  Popenoe  at  the  time,  that  there  is  no  certainty  as  to  this  para- 
sitism and  this  Eurytoma  is  in  my  opinion  likely  to  be  a  hyperparasite. 
Concerning  all  these  records  of  rearings  from  wood-boring  larvae,  in  fact, 
there  must  always  be  the  greatest  doubt  on  account  of  the  numerous 
insects  which  inhabit  moribund  wood.  Many  of  the  records  are  mani- 
festly inaccurate  in  their  conclusions  and  a  knowledge  of  the  true  state 
of  affairs  will  be  a  matter  of  slow  growth  and  continuous  observation, 
just  as  in  an  endeavor  to  arrive  at  proper  conclusions  concerning  hyper- 

*  Since  this  was  written  Mr.  Ashmead  informs  ine  that  he  ha» reared  a  Eurytoma 

from  the  larva  of  Dorcua  in  Florida.  C^i^r\n]o 
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parasitism.  From  the  Bruchidce  have  beeu  reared  pteromalines,  entedo- 
nines  and  tridymines  while  the  eurytomine  genus  liriAchophagus  of  Ash- 
mead  is  parasitic,  so  far  as  we  know,  upon  insects  of  this  family.  With 
the  Chrysomelidce  we  should  naturally  expect  many  parasites,  yet  but 
few  are  known.  The  European  Chalcis  parvula  is  reared  from  Cassida 
filaginusj  Eupelmus  annulatua  from  a  Ohrysomela^  and  Homatotylus  flam- 
inius  from  Oaleruca  calmariensis.  From  Odontota  suturalia  Dr.  Biley  has 
reared  Spilochalcis  odontotw,  Sympiezus  uroplatce,  and  Derostenus  primus 
— ^tbe  latter  probably  a  secondary  parasite.  While  from  the  eggs  of  the 
same  species  he  has  reared  Trichogramma  odontotce.  (See  my  paper 
on  the  parasites  of  Odontota  auturalis,  Entomologica  Americana^  i,  117.) 
A  few  eutedonines  and  pteromalines  are  recorded  from  this  group,  but 
are  probably  secondary  parasites.  Among  the  Heteromera  I  know  only 
of  Giraud's  record  oiEurytoma  histrionica  from  Mordellistenaepistemalis. 
The  Rhynckophora,  however,  are  rather  extensively  parasitized.  Per- 
haps most  common  are  the  pteromalines  of  the  tribe  Chiropa^hides^  as 
EhaphiteltiSj  Bhopalicm  and  Chiropachys,  Certain  of  the  Gleonymides 
and  Boptrocerus^  Aetroxys,  Holcceus  and  others  of  the  Pteromalides  are 
also  reared.  Of  the  other  subfamilies  the  Eurytominas  are  represented 
by  several  species  of  Eurytoma^  the  Eupelmince  by  Eupelmua,  and  the 
TridymifMje,  Eulophinas,  EUichistincd  and  EntedonincB  by  species  of  the  typi< 
cal  genus  of  each  subfamily.  Two  species  of  the  curious  trichogrammine 
genus  Paropcea  are  said  by  Eatzeburg  to  have  been  reared  by  Reissig,  the 
one  from  small  larvae  of  Apoderes  and  the  other  from  the  leaf  roll  of  Rhyn- 
chites.  Both  of  these  records  need  confirmation  as  otherwise  the  egg- 
inhabiting  life  is  uniform  throughout  the  Trichogrammince,  There  is 
also  an  European  record  of  a  torymine  from  a  species  of  ApUm,  The 
comparatively  slight  extent  of  chalcidid  parasitism  upon  Goleoptera 
which  we  have  just  indicated  as  a  summary  of  our  present  knowledge, 
may  prove  to  be  indicative  of  the  true  condition  of  their  mutual  rela- 
tions, but  this  I  am  inclined  to  doubt  for  the  reason  that  the  early  stages 
of  the  beetles  have  not,  on  account  of  the  difficulty  of  the  study,  been 
so  carefully  observed  as  those  of  insects  of  other  orders.  I  think  it  safe 
to  say,  however,  in  view  of  such  facts  as  are  upon  record,  that  the  Bra- 
conidw  are  more  abundantly  parasitic  upon  Goleoptera  than  are  the 
Chalcididw, 

Of  the  Diptera  we  have  many  chalcidid  parasites,  which  are,  however, 
vastly  more  abundant  as  destroyers  of  the  Nematocera  than  of  the  other 
suborders  or  series.  The  midges  of  the  family  Oecidomyiidw  are  partic- 
ularly great  sufferers  from  the  attacks  of  these  parasites.  The  gall- 
making  forms  are  pierced  by  the  same  genera  of  chalcidids  which  para- 
sitize the  galls  of  the  cynipids  and  to  a  certain  extent  those  of  the  gall- 
making  tenthrediuids  and  microlepidoptera,  namely  those  of  the  sub- 
families Etirytominw  and  Torymince  very  abundantly,  with  species  of 
Pteromalince^  and,  more  rarely,  TridyminWj  EuprlminWj  EncyrtincBj  Ente- 
donino^j  and  JSlaQKistincv  and  with  certain  tetrastJcbm^9  and  one  species 
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of  Elasmua  as  hyperparasitcs.  The  nongall-makers  are  attacked  in  the 
larva  state  by  certain  encjrtines  and  eupelmines  and  by  a  number  of 
genera  of  the  trae  Fteromalides.  The  Tipulidas  are  also  attacked  by  a 
species  of  the  subfamily  PteromaUmB,  Parasites  of  the  Brachycera  are 
rare,  the  only  ones  worthy  of  note  being  two  species  of  Smicra  and 
one  of  Monodontomerus  which  infest  Stratiamys  in  Europe,  according 
to  Giraud,  but  with  the  Aschiza  they  become  more  abandant,  and  from 
species  of  8yrphid<e  are  reared  Bothriothorax^  Encyrtusj  and  Evfdmm^ 
and  very  commonly  Pachyneuron,  while  Giraud  has  reared  a  species  of 
Pteromalm  from  a  Conops  larva  infesting  a  Bomhus.  With  the  Mmeida 
calyptraUe^  Lamprotatus  and  Pt€romalu8  are  reared  from  anthoniyiid 
puparia,  ChcUois  is  reared  from  S<ircophagay  Pachylarthus  from  LucUia^ 
Bothriothorax^  Entedon^  and  Pteromalm  from  Musca^  and  the  extremely 
useful  dipterous  parasites  of  the  family  Ttichinidae  are  attacked  in  the 
larva  state  by  certain  species  of  Chalcis,  by  Perilampus,  by  Pteromulus, 
Euryiomay  and  Monodontomerus.  With  the  Muscidce  acalyptrat^r  the 
gall-making  Trypetidw  have  practically  the  same  chalcidid  parasites  as 
the  gall-making  Cecidomylidw.  Those  curious  inhabitants  of  our  west- 
ern alkaline  lakes  belonging  to  the  family  Ephydridce  are  parasitized 
by  a  species  of  Pteromalus,  specimens  of  which  were  sent  to  Dr.  Kiley  by 
Mr.  H.  W.  Turner,  who  reared  them  from  puparia  of  Epkydra  californm 
collected  at  Borax  Lake,  California.  The  Agromyzidw  are  infested  by 
pteromaliues  of  the  tribes  Miclwgastrides  and  SphegigastrideSy  and  the 
Oscinidce  are  commonly  parasitized  by  chalcidids  of  the  subfamily 
Entedonince. 

With  the  Orthoptera  we  have  no  chalcidid  parasites  except  on  the 
eggs.  The  egg- cases  of  certain  Blattidce  are  parasitized  in  Europe  by 
Entedon  hagenowii,  but  this  may  be  a  secondary  parasite  on  Evania  ap- 
pendigaater.  In  this  country,  however,  the  egg>cases  of  a  Florida  tree 
cockroach  are  infested  by  a  species  of  EuyelmuSy  specimens  of  which 
have  been  received  by  Dr.  Riley  from  Mr.  Hubbard.  The  species  of  the 
curious  genus  Podagrion,  which  possesses  characters  of  both  the  Chald- 
dince  and  Toryyninw,  are  invariably  parasitic  all  over  the  world  in  the  egg- 
cases  of  the  insects  of  the  family  Mantidce  wherever  these  occur  and  we 
have  in  addition  in  this  country  a  Eupelmus  parasitic  in  the  same  egg 
capsules,  as  has  been  shown  by  Ashmead  (Proc.  Ent.  Soc,  A.  K  S. 
Phila.,  1885,  xv).  Among  the  OrylUdce  the  eggs  of  (Ecanthtis  in  the 
United  States  are  parasitized  by  a  species  of  Eupelmus  and  by  a  species 
of  the  eurytomine  genus  Ashmeadiay  as  shown  by  the  notes  of  the 
Division  of  Entomology,  They  are  also  infested  by  several  proctotry- 
pid  parasites.  Among  the  Locmtidce  the  eggs  of  a  species  which  ovi- 
posits in  pith  in  Europe  are  stated  by  Giraud  to  be  inhabited  by  a 
species  of  AphelinnSy  while  in  the  United  States  the  eggs  of  one  or 
more  of  the  species  of  Katydids  are  infested  by  Eupelmus  mirabilis. 

Among  the  Neuroptera  we  know  parasites  of  only  the  Mynnel^ontida 
and  the  Memerobiidw*    Myrmeleon  in  Europe  is  infested  by  Hybothoru 

uiyiii^ed  by  V^jOO -i  i-w. 


VOL.  xnr, 


iSwT]  PHOCKEDING85   OF   THE   NATIONAL   MUSEUM.  575 

graffii  and  Haltichella  tarsalisj  while  there  is  also  a  record  to  the  effect 
that  Chalets  minuta  has  been  reared  from  insects  of  this  genus.  These 
parasites  presumably  issue  from  the  cocoons  of  the  ant  lions.  I  have 
already  summarized  the  parasites  of  the  Hennerohiince  in  the  Proceedings 
of  the  Entomological  Society  of  Washington,  Vol,  ii,  pp.  123  and  124. 
No  chalcidids  are  known  to  infest  these  insects  in  Europe,  but  in  this 
country  the  encyrtine  genus  Isodromus  is  reared  from  the  cocoons  of 
Chrysopa.  The  Chrysopa  larva  is  evidently  pierced  by  Isodromus  when 
fall  grown,  for  it  invariably  succeeds  in  spinning  its  cocoon.  A  species 
of  Pj^ilampus  has  also  been  sent  in  from  Los  Angeles,  Cal.,  by  Mr.  I). 
W.  Coquillet,  who  reared  it  from  a  Crysopa  cocoon.  Mr.  N.  Banks  has 
recently  sent  in  specimens  of  a  Teirastichus^  which  he  reared  from 
these  cocoons  at  Shreveport,  La.,  the  past  June.  This  parasite,  how- 
ever, is  undoubtedly  secondary. 

HOW  THE   CHALOIDID  LARVA  LIVES. 

This  is  a  subject  which  greatly  needs  careful  investigation.  It  is  prob- 
able that  the  same  general  facts  will  be  observed  with  chalcidid  larvfe  as 
with  the  larva)  of  other  parasitic  hymenoptera,  but  even  here  our  informa- 
tion is  so  slight  and  so  contradictory  that  it  is  very  difficult  to  make 
general  statements.  Situated  at  different  points  between  the  tissues 
of  their  hosts,  the  quick-growing  internal-feeding  larvie  absorb  through^ 
the  mouth  the  blood  of  their  victims  and  rapidly  become  adult.  The ! 
old  idea  that  they  feed  upon  the  fatty  tissue  in  a  mandibulatory  man- 
ner seems,  at  least  in  the  majority  of  cases,  to  be  untrue.  The  larva  of 
Ichneumon  atropos^  however,  according  to  Newport,  seems  to  destroy 
part  of  the  "  fatty  sacculi "  of  its  host.  The  mandibles  are  piercing, 
aud  not  comminuting,  and  the  other  mouth  parts  are  fitted  for  the  re- 
ception of  liquid  food.  Exuviation  has  not  been  observed  in  the  inter- 
nal feeders,  although  Newport  has  seen  it  repeatedly  with  Paniscus^  an 
external  parasite  of  lepidopterous  larvae ;  "  but,"  he  writes,  *'  the  thrown- 
off  covering  is  of  such  extreme  tenuity  and  is  so  gradually  and  imper- 
ceptibly removed,  without  interfering  with  the  form  or  enlargement  of 
the  body,  that,  hitherto,  the  deciduatiou  of  the  tegument  of  the  apodal 
larvfiB  of  Hymenoptera  has  always  escaped  the  observation  of  natural- 
ists." With  the  internal  feeders  there  is  the  same  reason  against  sud- 
den exuviation  that  there  would  be  against  the  passing  of  excrement; 
either  would  produce  inflammation  and  the  premature  death  of  the  host. 
And  so  there  is  no  provision  in  the  structure  of  these  larvae  for  the  pass- 
ing of  the  waste  products  of  the  body  until  they  have  reached  full 
growth  and  a  certain  a/nount  of  vitality  in  the  host  insect  is  no  longer 
necessary  to  their  existence.  Up  to  this  time  the  alimentary  canal  of 
the  parasitic  larva  has  consisted  of  a  simple  sac,  closed  at  its  posterior 
extremity,  and  with  an  imperforate  intestine  proceeding  from  it,  without 
aa  anal  opening.  When  full  growth  is  attained,  however,  and  the 
awimilation  of  food  begins  to  be  arrested,  as  no  longer  needed  by  the 
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(  rapid  ji^rowth  of  tbe  larva,  a  rapid  change  takes  place  and  the  alimentary 
i  canal  becomes  narrow  and  elongated,  the  ccecal  extremity  be<K)mes 
perforated,  and  by  a  rapid  proliferation  of  cells  the  rectal  tabe  is  lined 
with  epithelium  and,  with  the  change  to  pupa,  the  excrement  is  voi<le<l. 
Of  great  interest  in  this  connection  are  the  recent  observations  of  M. 
E.  Bugnion  uiion  the  structure  and  life  history  o^  IJncyrtus  ftiscicoUis,  a 
parasite  of  the  European  Hyponomeuia  cognateUa  (Eeceuil  Zoologiquc 
Suisse,  V.1890,  pp.  435-70,  reviewed  in  Journ.  Hoyal  Mic.  Soc.,  1891,  part 
3,  June,  p. 329).  He  found  in  the  abdominal  cavity  of  the  caterpillars  a 
closed  membraneous  tube  inclosing  the '^embryos  ^  of  the  chalcid  and 
also  the  nutritive  substance  on  which  the  larvae  feed.  This  tube  seemed 
to  be  formed  by  the  ova  themselves.  According  to  his  observations 
the  larva  has  an  anus,  quite  in  contradiction  t-o  the  general  statements 
which  I  have  just  given.  When  the  store  of  nutriment  in  this  closed 
tube  is  exhausted,  according  to  M.  Bngnion's  observations,  the  larvae 
burst  into  the  perivisceral  cavity  of  the  caterpillar  where  they  feed 
upon  the  lymph  of  their  host. 

The  question  of  the  respiration  of  these  internal  feeders  is  more  of  a 
/puzzle.  The  probabilities  are  that  subsisting  entirely  upon  freshly 
aerated  blood,  and  iu  intimate  connection  with  the  air  supply  of  llie 
1  host  insect,  sufficient  oxygen  is  thus  derived  to  purify  their  own  circu- 
latory fluid,  rendering  unnecessary  any  direct  connection  between  their 
stigmata  and  those  of  the  host  which  Gerstaecker  is  said  to  have  traced. 
When  we  come  to  egg  parasites  the  case  becomes  complicated  and  here 
is  a  field  for  study.  Ganin  has  shown  a  most  curious  hypermetamor- 
phosis  with  the  larva?  of  the  proctotrypid  genera  Teleas^  Polynema^  and 
Platygaster  (sic!)  inhabiting  eggs,  and  of  the  chalcidid  genus  Ophion- 
urusy  but  their  economy  is  not  understood.  We  have  in  the  Ghaki- 
didw  an  egg  parasite  of  a  higher  type  than  any  of  these  in  Uupelmus 
and  careful  studies  of  the  larval  growth  and  economy  of  U,  fnirahilis, 
for  instance,  which  inhabits  the  large  eggs  of  M  crocentrum  arc  mnch 
needed,  particularly',  as  it  seems  to  me,  in  this  matter  of  its  respiration. 

This  whole  branch  of  the  subject  has  in  fact  been  neglected,  and  a 
most  interesting  field  is  here  open  for  some  careful  worker. 

The  large  majority  of  chalcidid  larvjc  live  within  their  hosts.  As  a 
general  rule,  however,  those  which  are  parasitic  upon  leaf-mining  and 
wood-boring  larvfe,  and  in  fact  all  endophytous  larvae,  feed  externally; 
and  the  same  may  be  said  of  the  larvie  of  the  hyperparasites.  The 
growth  of  the  larvae  of  this  class  has  not  been  carefully  studied,  althougb 
Newport  (Trans.  Liun.  Soc.  xxi,  83, 1853),  has  published  many  inter- 
esting observations  on  the  larva  of  Monodontomerus  niiidua  which  inhab- 
its the  cells  of  A^ithophora^  and  is  externally  parasitic  upon  the  larv* 
and  pupa*  of  the  bee. 

True  external  chalcidid  parasites  of  ectophytic  larvae  are  rare  and 
belong  mainly  if  not  entirely  to  the  subf\imily  Elachistinw,  The  larvie 
of  Euplectrusj  all  of  the  species  of  which  have  this  habit,  were  stttdie4 
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as  early  as  1832  by  Fonscolombe,  but  it  is  from  Schwarz  (Amer. 
Naturalist,  1881,  pp.  61-63)  that  we  have  the  most  careful  account  of 
the  larval  development.  We  quote  his  words  concerning  the  larvae  of 
JEuplectrus  comstockii  Howard : 

The  deUcate  eggshell  splits  longitudinally  in  the  middle  of  the  back  and  discloses 
the  white  larva  of  the  parasite,  which  gradually  works  the  eggshell  more  and  more 
down  the  sides  of  its  body  where,  for  some  hours,  it  remains  visible  as  a  black  line, 
but  within  less  than  twelve  hours  it  disappears  from  view  beneath  the  rapidly  grow- 
ing parasite  larva.    This  last,  as  soon  as  it  has  free-I  its  head  from  the  eggshell^. 
pierces  the  skin  of  its  victim  and  thereafter  remains  stationary  with  its  head  buried.  \ 
As  soon  as  it  has  fairly  begun  to  feed,  the  white  color  changes  to  a  bright  bluish-     \ 
green,  and  the  segments  and  spiracles  which  in  the  newly  hatched  larva  were  barely 
visible  under  high  magnifying  power  are  now  readily  seen.    The  growth  of  the    ^ 
larva  is  very  rapid,  but  seems  to  vary  according  to  the  season,  averaging  three  days  '  ^ 
ill  August  and  four  days  in  September.    When  full  grown  the  larvte  crowd  each 
other,  and  if  there  are  five  or  more  of  them  on  a  caterpillar  they  form  a  semi-  .J 
globular  lump  of  very  striking  appearance.    Usually  their  growth  is  uniform,  and 
retardation  in  development  of  individuals  in  the  group  results  in  death.     When  full 
grown  they  turn  yellowish-white  and  relax  their  hold. 

The  worm  which  up  to  this  time  showed  no  signs  of  being  affected,  except  by  its 
sickly  yellowish  color  and  by  it«  very  slow  growth,  collapses  and  dies  as  soon  as  a 
single  one  of  the  parasitic  larvss  withdraws,  and  the  same  fate  overtakes  those 
Euplectrus  larvss  which  are  at  the  time  leas  advanced  in  their  development  or  im- 
mature. If  one  of  the  parasitic  larvas  be  removed  by  hand  both  the  victimized 
worm  and  the  remaining  parasites  quickly  dry  up. 

The  presumption  that  the  Euplectrus  larvae  may  migrate  from  one  worm  to 
another  is  unfounded.  They  always  remain  stationary  on  the  worm,  which  the  parent 
fly  has  chosen  as  its  victim,  and  they  never  even  move  from  the  spot  where  the  egg 
has  been  laid  until  they  are  full  grown.  Every  attempt  I  made  to  transplant  a  larva 
from  one  worm  to  another  invariably  resulted  in  the  death  of  the  parasite. 

These  observations  may  be  compared  with  the  accounts  of  external- 
feeding  ichneumonid  larvsB  by  De  Oeer,  Newport,  Fitch,  and  Poultou. 

HOW  FAST  DOBS  IT  DEVELOP! 

There  is  evidently  considerable  variation  in  the  rapidity  of  develop- 
ment of  the  chalcidid  larvae,  and  consequently  of  the  number  of  an- 
nual generations.  This  variation  is  in  part  according  to  the  particular 
parasite  and  in  part  to  the  habits  of  the  particular  host-insect.  It  is 
rather  more  rapid  as  a  general  thing,  however,  with  the  GhaJmdidce 
than  with  either  the  Braconidce  or  the  Ichneumonidce.  Ratzeburg  has 
shown  that  in  Europe  Pteromalus  puparum  occupied  on  one  occasion 
from  June  11  to  July  14  to  undergo  its  entire  transformations  from  egg 
to  adult — thirty-seven  days ;  but  in  this  country  Webster  has  recorded 
an  instance  (Insect  lAfe^  I,  225)  in  which  the  eggs  of  the  same  parasite 
were  laid  August  9,  the  adult  insect  developing  August  27 — seventeen 
days  later.  Hubbard  has  noted  (Fourth  Beport  U.  S.  Ent.  Com., 
p.  103)  that  the  egg  of  Aletia  xylina  gives  forth  the  adults  of  Tri- 
chogramma  pretioaa  on  the  seventh  day  after  it  was  stung  by  their 
parents.  Euplectrus  conistockii  lias  been  shown  by  Schwarz  to  develop 
from  egg  to  adult  in  Alabama  in  midsummer  in  seven  days,^ 
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These  instances  will  suffice  to  indicate  the  extreme  rapidity  of  growth 
of  many  of  these  parasitic  larv8B.  The  question  of  number  of  anDaal 
/generations  is,  I  believe,  entirely  one  of  appropriate  food.  Copulation 
/  takes  place  immediately  after  the  adults  issue,  the  males  usually  appear 
\  ing  a  little  in  advance  and  awaiting  with  impatience  the  egress  of  the 
females.  Very  soon  after  coition  the  females  are  ready  to  oviposit,  aud 
in  the  case  of  polyphagic  species  or  species  which  attack  insects  of 
great  abundance  whose  generations  overlap  there  must  be  many  so- 
called  ''  broods  "  in  a  single  season. 

Where  host-insects  are  not  accessible,  however,  there  can  be  no 
,  doubt  but  that  the  impregnated  female  can  live  a  long  time,  and  hiber 
,  nation  in  this  state  is  frequent.  Another  common  method  of  hiberna- 
tion is  in  the  full-grown  larva.  Those  species  which  issue  from  the 
pupffi  of  Lepidoptera  usually  overwinter  in  this  condition,  transfoim- 
ing  to  a  short  pupal  stage  in  the  spring. 

A  curious  fact,  and  one  contradictory  to  the  usual  rapid  development 
of  these  insects,  is  given  by  Scudder  (Butt.  New  Eng.,  p.  701),  who  snr- 
mises  that  the  pteromaline  parasitic  upon  Euphydryas  phaeton  possibly 
requires  two  years  to  complete  its  transformations,  since  all  of  the 
chrysalids  of  the  butterfly  which  hang  through  the  winter  are  parasi- 
tized. The  butterfly  larvae  it  seems  hibernate  and  transform  to  chrys- 
alids in  May  and  June,  giving  out  the  butterflies  in  June.  When 
parasitized,  however,  they  hang  all  summer  and  through  the  following 
winter,  the  parasites  appearing  on  the  wing  the  following  June.  While 
it  appears  to  me  that  the  possibilities  in  this  interesting  case  are  over- 
stated in  supposing  that  the  eggs  of  the  parasite  are  necessarily  laid 
upon  the  larvse  of  the  butterfly  in  late  summer  and  fall,  it  is  still  re- 
markable, for,  even  on  the  supposition  that  the  egg  is  laid  in  the 
chrysalis,  the  parasite  must  occupy  a  full  year  in  development,  always 
providing  the  facts  stated  are  strictly  correct. 

The  preceding  remarks  apply  strictly  to  the  parasites  of  external 
.  feeders,  for  with  parasites  of  endophytes  the  period  of  development  is 
undoubtedly  longer.  With  gall  parasites,  for  instance,  I  believe  that 
there  is  never  more  than  one  annual  generation,  for  the  galls  them- 
selves are  of  annual  development  aud  must  be  pierced  at  a  certain 
stage  of  their  growth.  In  such  cases,  moreover,  there  may  be  a  retar- 
dation of  development  due  to  absence  of  natural  moisture,  as  where 
galls  are  kept  dry  indoors.  In  such  cases  Ashmead  has  shown  (Proc. 
Entom.  Soc.  Wash.,  I,  91)  that  cynipids  may  be  retarded  for  two 
years  and  then  brought  forth  by  the  application  of  water  to  their 
galls.    The  same  laws  will  undoubtedly  apply  also  to  their  parasites. 

It  may  also  be  wort'li  recording  here  that  Mr.  A.  Craw,  of  Los  Angeles, 
Cal.,  considers  that  DUi^J^ogast^XiiUfornia  mihi  has  but  one  annual 
generation.  This  insect  is  a  parasiteoTTihe  Black  Scale  of  California 
{Leoanium  qlew),  and  destroys  annually  75  per  cent  of  these  scales.  Ac 
cording  to  Mr,  Craw  the  parasite  deposits  eggs  in  the  mature  scales 
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only,  and  at  the  time  when  these  contain  eggs,  so  that  the  25  per  cent. 
which  escape  the  parasites  are  sufficient  to  again  infest  the  tree,  from 
the  fact  that  each  female  scale  contains  from  seven  hundred  to  one  thou- 
sand eggs.  From  the  slow  growth  of  the  scales,  however,  full  ten 
months  elapse  before  they  have  developed  sufficiently  to  be  attacked 
once  more  by  the  Dilophotjaster,  which  is  not  known  to  have  any  other 
host  insect.  This  reasoning  indicates  only  a  probability,  and  Mr.  Craw 
records  no  actual  observations  upon  mature  infested  scales  showing  the 
rate  of  growth  of  the  chalcidid.  (See  Bulletin  57,  California  State 
Board  of  Horticulture,  Sacramento,  1891.) 

Mr.  D.  W.  Goquillett,  of  Los  Angeles,  Oal.,  in  a  manuscript  report 
submitted  recently  to  Prof.  Eiley,  states  that  he  bred  this  species  on 
the  14:th  and  27th  of  June  from  scales  collected  on  the  25th  of  April, 
and  that  on  the  22d  of  September  he  found  a  full-grown  larva  under 
an  adult  black  scale.  He  has  also  captured  specimens  of  the  parasite 
on  January  17,  July  2,  August  31,  September  21,  and  October  12.  He 
argues  from  these  facts  that  there  are  at  least  two  and  perhaps  even 
three  generations  of  this  species  annually. 

HOW   THE  LAKVA  TUANSFORMS. 

As  a  rule  chalcidid  larvjB  which  are  internal  feeders  on  their  hosts' 


? 


transform  internally  into  naked,  more  or  less  coarctate  pupie. 

With  certain  Uncyrtince,  for  one  of  which  Dr.  Riley  has  proposed  th 
excellent  descriptive  name  of  the  "inflating  chalcis-fly,"  particularly  ot 
the  genus  Copidosoma,  but  also  of  Bothriothoraxj  Homalotylus  and  per- 
haps others,  the  larvte,  inhabiting  the  host  insect  in  great  numbers, 
when  about  to  pupate  cause  a  marked  inflation  in  the  host  larva  by  the 
formation  of  oval  cells  around  the  parasite.  This  inflation  and  the 
pupal  cells  which  cause  it  are  very  noticeable  in  thin-skinned  host  larvfe. 
With  a  small  larva  like  that  of  Lithocolletis  the  appearance  of  a  dip- 
terous puparia  is  produced.  The  nature  of  this  cocoourlike  cell  and 
the  method  by  which  it  is  produced  are  unknown.  Its  structure  shows 
it  not  to  be  silk,  nor  yet  the  last  larval  skin  of  the  parasite,  and 
whether  it  is  an  adventitious  tissue  of  the  host  larva  or  a  secretion  of 
the  parasite,  of  is  explicable  upon  other  grounds,  I  can  not  say.  It  is  a 
{>oint  for  some  expert  histologist  to  decide  with  fresh  material  which  is 
not  at  hand  at  present. 

An  example  of  one  of  the  inflating  parasites  in  a  thick-skinned  host 
larva  is  shown  in  a  coccinellid  larva  infested  with  Homalotylus  ohscur- 
us  m.  The  outlines  of  the  parasitic  cells  are  not  so  evident  as  in  the 
Lithocolletis,  but  the  host  larva  is  very  distorted  and  evidently  con- 
tains these  cells. 

Species  parasitic  upon  endophy tons  larvne  and,  therefore,  feeding  ex- 
ternally, transform  topupie  close  to  the  remains  of  the  host  in  the  bur- 
row or  leaf  mine,  usually  attached  at  the  anal  end  by  the  pni^pupal  ex- 
cremeut,  I  hj^ve  observed  a  qurious  variation  in  the  case  of  Ohry-iovha^ri^ 
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singularis  in  the  mine  of  Idthocolletishamudryadella  on  oak  leaves, which 
I  have  described  in  the  American  Naturalist  for  Janaary,  1881.  In  this 
case  tlie  chalcidid  papa  is  surrounded  by  small  excremeutal  pillars  ar- 
ranged in  an  ellipse  and  connecting  the  roof  and  floor  of  the  mine.  It  cau 
not  be  stated  whether  the  pillars  are  formed  of  regurgitated  matter  or  of 
anal  excrement,  although  the  former  hypothesis  seems  to  be  more  pro- 
bable. It  is  likely  that  such  arrangements  as  this  will  be  found  fre- 
quently when  the  parasites  of  leaf-miners  are  carefully  studied. 

The  internal  parasites  of  externally -feeding  larv»  also  transform  to 
outride  pupae  in  a  few  instances,  as  with  the  eulophine  genera  Cratote- 
chu8  and  Sympiezus^  and  probably  with  other  genera  of  this  sub£ftmilj. 
These  forms  are  common  parasites  of  several  large  lepidopterous  larvae 
which  feed  on  the  leaves  of  oak  in  the  United  States.  The  host-larva 
affords  food  for  a  number  of  the  parasitic  larvae  and  is  almost  entu^ly 
consumed  by  them.  When  ready  to  transform  the  parasitic  larv^.  crawl 
out  upon  the  leaf,  void  their  excrement  and  change  to  shapeless  dark- 
colored  pu[>ii6  nearly  erect  in  position,  the  anal  portion  of  the  body  being 
attached  to  the  leaf  by  means  of  a  small  mass  of  light-colored  excre- 
meutal pellets.  They  seem  preferably  to  station  themselves  in  the  form 
of  an  irregular  ellipse  about  the  remains  of  the  host  larva,  each  groap 
consisting  of  from  fifteen  to  forty  individuals. 

Scudder,  in  his  <<  Butterflies  of  New  England"  (p.  455),  gives  a  happy 
picture  of  the  appearance  of  the  pupse  of  an  undescribed  species  para- 
sitic on  the  larva  of  Vanessa  atalania^  in  the  following  words  :*<•••  And 
still  another  [parasite],  a  species  of  Eulophus,  the  coal-black  chrysalides 
of  which  one  may  sometimes  find  to  the  number  of  twenty  or  more,  stand- 
ing erect  on  their  hinder  ends  around  the  corpse  they  have  destroyed, 
like  tombstones  in  a  cemetery,  a  most  melancholy  spectacle  on  opening  a 
nest  to  get  a  young  caterpillar."  In  correspondence  with  me  Mr.  Scnd- 
der  has  always  referred  to  them  as  '^my  tombstone  pupae,"  and  the  term 
is  an  admirably  descriptive  one. 

The  chalcidid  larv®  which  feed  externally  on  outside-feeding  larvae, 
and  we  know  only  one  genus  in  which  this  habit  uniformly  prevails,  spin 
a  coarse  rough  silk,  attaching  the  depleted  skin  of  the  host-insect  to  the 
leaf  on  which  it  had  been  feeding,  and  transform  to  pupae,  side  by  side, 
in  a  regular  transverse  row  in  the  silky  mass.  Frequently  the  host  larva 
has  supported  so  many  parasitic  larvse  that  their  web  attaches  the  entire 
shriveled  skin  from  end  to  end ;  but,  again,  they  do  not  occur  in  sufficient 
numbers  to  accomplish  this  result,  and  only  half  of  the  skin  is  thus  fas- 
tened (Sch  warz  states  that  with  thecottou  worm  and  Comstock's  Eupleet- 
rus  it  is  usually  the  anterior  portion),  and  the  remaining  portion  han£s 
down,  is  doubled  back,  and  breaks  off. 

The  larvae  of  the  closely  allied  genus  Elachistus  pupate  externally,  hot 
do  not  spin  the  loose  silk  characteristic  of  Uvplectrus,  I  have  seen  the 
naked  pupa?  of  Elachistus  cacwcice  attached  by  their  anal  end  to  tbe  silk 
spun  iu  its  leaf-roll  by  the  larva  of  Cacwcia  rosaceana^  while  the  pup® 
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of  E.  spilosomatis  MS.  are  found  attached  in  a  group  among  the  long 
hairs  on  the  dorsum  of  the  abdomen  of  the  larva  of  Spilosoma  virginica. 
In  the  allied  genus  Miotropis,  M.platynotce  transforms  without  its  host  iu 
the  leaf-rolls  of  Platynota  rostrana,  as  observed  by  Hubbard  (Orange  In- 
sects, p.  153). 

JEuplectruSj  although  it  spins  silk,  can  by  no  means  be  said  to  form  a 
cocoon,  and  therefore  does  not  form  a  true  exception  to  the  rule  that  the 
pupae  are  naked  with  the  Chalcididce,  The  oft-repeated  and  hitherto 
accepted  observation  of  Haliday,  to  the  effect  that  Goryna  clavata  does 
spin  a  true  cocoou,  would,  however,  form  a  distinct  and  unexplained  ex- 
ception were  it  not  for  the  fact  that  I  fully  believe  the  statement  to  have 
been  unfounded.  Haliday,  in  speaking  of  plant-louse  parasites  (Entom. 
Mag.  II,  99),  writes:  <^Some  of  these  last  [parasites  of  Aphidius]  {Coruna 
clavata  Walk.,  Ent.  Mag.  i,  p.  386),  not  content  with  the  covering  which 
protects  the  Aphidius  to  its  final  change,  when  they  are  full  fed  leave 
the  cavity  and  spin  a  white  silky  web  between  the  belly  of  the  Puceron 
and  the  leaf,  and  in  this  undergo  their  transformation." 

This  statement  has  been  quoted  by  Westwood  in  his  Introduction  and 
by  subsequent  writers,  and  Bnckton,  in  Vol.  ii  of  his  Monograph  of  the 
British  Aphides,  gives  a  somewhat  elaborate  illustrated  accounf;  of  the 
cocoon-spinning  of  a  species  which  he  calls  C.  dubia.  He  figures  one 
cocoon  broken  open  and  showing  several  shining  black  pupse  which  he 
considers  to  be  parasites  of  the  Coryna.  Corynaj  it  may  be  stated,  is 
identical  with  the  Pteromaline  genus  Paehycrepis  of  Foerster.  Now 
cocoons  precisely  similar  to  those  described  by  Haliday  and  figured  by 
Buckton  are  found  in  this  country.  Miss  Murtfeldt  has  found  them 
under  a  rose  aphidid  in  Missouri,  and  Dr.  Hiley  tells  me  that  he  has  seen 
them  abundant  under  dead  aphides  upon  his  rose  bushes  in  Washing- 
ton. We  breed  from  these  cocoons  here  not  Paehycrepis  but  the  aphidiid 
genus  Proon,  and  as  it  is  quite  out  of  the  question  that  Praon  should  be 
hyperparasitic  upon  Paehycrepis,  we  may  safely  conclude  that  Praon 
makes  the  cocoon  and  that  Paehycrepis  (or  Coryna)  is  a  hyperparasite. 
It  is  more  than  likely  that  the  several  pupse  of  the  unknown  secondary 
parasite  figured  by  Buckton  are  those  of  Coryna  itself,  while  the  larva 
which  he  watched  so  carefully  under  glass  and  figured  in  the  act  of 
making  its  cocoon  was  undoubtedly  braconid  and  not  chalcidid.  We 
have  then  no  cases  in  which  a  chalcidid  larva  transforms  to  pupa  within 
a  true  cocoon. 

HOW  MANY  DEVELOP    IN  A  SINGLE  HOST! 

The  answer  to  this  question  is  brief— from  one  to  three  thousand! 
With  the  larger  species  but  one  individual  issues  from  a  single  host  un- 
less  the  latter  is  of  extraordinary  size.  No  more  than  one  specimen  of 
Chalcis  rohusta  issues  from  the  chrysalis  of  a  swallow-tail  butterfly,  but 
with  Spilochalcis  maria^^  a  parasite  of  nearly  equal  size,  Chambers  reared 
48  from  a  single  cocoon  of  the  large  American  Silk- worm  Teka  paylphe- 
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I  mu8.  Tbe  number  developing  in  a  single  host  depends  (a)  ai>on  the  size 
\of  the  host  and  (b)  upon  the  size  of  the  parasite.  Six  or  eight  siiecimens 
of  a  little  Copidosoma  will  issue  from  the  larva  of  a  lAthocolletis^  while, 
as  actual  count  has  demonstrated,  over  2,500  specimens  of  a  congeneric 
species  of  the  same  size  will  issue  from  the  larva  of  a  Plusia.  The  num- 
ber varies  in  this  instance  from  some  cause  from  this  down  to  souiething 
overathousand.  Between  theextremes  there  is  every  gradation.  Usually 
a  single  Coccaphagus  inhabits  a  single  MytilaspUj  but  from  two  to  six 
specimens  of  Goccophagus  lecanii  issue  from  Lecanium  hesperidum,  while 
thirteen  si>ecimen8  of  the  same  species  have  been  reared  from  Lecanium 
qu^citronis.  From  two  to  four  specimens  of  Trichogramma  minuta  will 
issue  from  a  single  egg  of  Basilarchia  archippus^  from  three  to  eight 
specimens  of  Homalotylus  obscuriis  from  a  single  larva  of  Megilla  macMlain^ 
from  ten  to  thirteen  8i)ecimens  of  Bothriothorax  peculiaris  from  a  fall- 
grown  larva  of  the  syrphid  genus  Allograpta^  from  thirty  to  forty  speci- 
mens of  Cratotechus  basalts  from  a  larva  of  Datana  ministraj  or  from  600 
to  700  specimens  of  P^erowaZt«r|)uparM?;i  from  a  single  chrysalis  of  one 
of  the  larger  butterflies. 

No  observations  have  been  made  bearing  upon  the  number  of  eggs 
laid  upon  the  host  by  the  i)arent«parasite,  and  just  how  far  the  mother 
grades  the  number  of  eggs  laid  to  the  size  of  the  host-insect  is  unknown. 
The  probabilities  are  that  she  does  regulate  her  oviposition  in  this  way, 
but  it  is  also  probable  that  she  somewhat  overstocks  each  host,  asPbnl- 
ton  has  observed  the  Ichneumonid  Paniscus  ceplialotes  to  do  with  Di<^a- 
nura  vinula  and  other  large  European  larvfe  (Trans.  Ent.  Soc.  Lond. 
1886,  p.  162).  A  complication  arises  when  we  come  to  consider  the  very 
few  cases  of  a  very  small  chalcidid  attacking  a  large  host  insect  I  say 
the  '*  very  few  cases,"  for  it  is  a  fact  that  as  a  rule  these  parasites  do  not 
attiick  insects  which  they  can  not  completely  stock  with  their  egg  sup- 
ply. With  the  case  of  the  genus  Copidosoma^  however,  the  parasite  is 
exceedingly  small  and  many  of  the  host  insects  are  large,  as  Plusia  and 
other  large  noctuids.  As  just  stated,  over  2,500  specimens  of  Copido- 
soma truncatellum  have  been  reared  from  one  larva  of  Plusia  brassica:, 
and  the  eggs  from  which  these  parasites  came  must  have  been  laid  hy 
several  females,  as  in  no  case  have  I  been  able  to  count  over  IGO  eggs 
in  the  ovaries  of  a  Copidosoma.  It  is  true  that  my  methods  of  making 
this  count  have  been  rough.  I  have  simply  crushed  the  abdomen  of 
living  individuals  under  a  cover  glass  in  glycerine  and  forced  out  the 
ovaries  under  pressure,  counting  the  eggs  by  means  of  the  coordin.ited 
eye  piece  micrometer ;  but  judging  from  my  experience  with  the  ovaries 
of  larger  insects,  I  have  probably  counted  at  least  half.  Trobably,  then, 
seven  or  eight  females  oviposited  iu  this  one  Plusia  larva,  and  also  at 
the  same  time,  as  all  larvie  developed  together,  and  transformed 
together,  and  issued  nearly  together. 
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PROPORTIONS   OP  SEXES  IN  ISSUING. 

De  Geer  recorded  the  singalar  fact  that  male  parasites  alone  were 
produced  in  coDsiderable  numbers  from  one  leaf-rolling  caterpillar  and 
only  females  from  another  (M^moires,  i,  583),  and  on  this  as  a  basis 
"  Kirby  and  Spence  (iv,  223)  conjectured  that  the  eggs  producing  the  two 
sexes  are  arranged  separately  in  the  two  ovaries.  Unfortunately  De 
Gear's  observation  has  never  been  repeated,  so  far  as  I  know,  while 
multifarious  instances  are  recorded  in  which  individuals  of  both  sexes 
Lave  issued  in  varying  proportions  from  the  same  host;  and*the  projwr- 
tions  are  very  variable  even  with  the  same  species.  Westwood  reared 
20  males  and  36  females  of  Pteromalus pwparum  from  a  chrysalis  of  Van- 
essa  tirticce,  and  Walker  reared  82  males  and  26  females  of  the  same  spe- 
cies from  a  single  chrysalis.  Eiley  has  reared  25  9  and  28  S  specimens  of 
the  same  parasite  from  a  chrysalis  of  Papilio  turnus^  and  41  ^  ,  39  9  from 
another.  Scudder  has  reared  17  $  ,  108  9  from  a  chrysalis  of  Basilarchia 
archipptis,  and  the  same  author  has  reared  and  counted  over  2,000  from 
Pieris  rapce  in  France  (Butterflies  of  New  England,  p.  1215).  His 
experience  with  regard  to  the  proportion  of  the  sexes  was  as  follows : 
^^  In  almost  all  cases  where  the  total  number  was  very  great,  the  males 
exceeded  the  females;  as  a  whole  the  females  averaged  a  little  over  35 
to  a  little  over  25  males,  and  in  only  one-third  the  instances  where  the 
number  of  the  females  fell  below  the  average  the  males  outnumbered 
tbera.  The  most  excessive  case  was  84  males  to  12  females,  or  7  to  I.'' 
Of  the  same  parasite  Webster  {Irisect  Life,  i,  225)  records  a  rearing  of 
08  ^  ,  4  9  specimens  from  a  chrysalis  of  Pontia  protodice. 

With  other  species  counts  have  not  been  so  frequent.  Scudder 
reared  9  ^ ,  70  9  specimens  of  Trichogramma  minutiasifnum  from  five 
eggs  of  Papilio  glaucus,  Riley  reared  12  9  ,  8  ^  of  Podagrion  mantis 
from  a  single  egg  case  of  Stagmomantis  Carolina,  and  the  notes  of  the 
Division  of  Entomology  show  14  9  , 1  ^  of  the  same  species  from  another 
egg  case  of  the  same  host. 

Other  isolated  counts  like  this  could  be  made  in  number  from  the 
biological  collection  of  the  National  Museum,  but  would  accomplish 
nothing  beyond  showing  an  extreme  variability  in  the  proportions  of 
sexes.  Could  we  have  an  accumulation  of  counts  of  the  same  parasite 
affecting  the  same  host,  with  coordinate  observations  such  as  are  indi- 
cated by  Scudder  in  his  remarks  on  Pteromalus  puparum,  interesting 
results  could  without  doubt  be  obtained.  His  statement,  for  instance, 
that  in  almost  all  cases  where  the  total  number  was  very  great  the 
males  exceeded  the  females  and  the  reverse,  is  well  worth  thought  and 
the  labor  of  verifying  it  and  conducting  many  additional  counts,  for  it 
apparently  aflbrds  a  new  argument  to  the  few  who  still  contend  that 
sex  is  influenced  by  larval  food.  The  numerical  relationship  is,  how- 
ever, probably  insignificant,  and  the  cases  in  which  the  males  so  greatly 
preponderate  are  probably  to  be  explained  on   the  ground  that  these 
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are  the  offspring  of  nonfecandated  females.  (See  section  on  partheao« 
ffenesis.) 
/^  As  to  the  relative  time  of  the  issuing  of  the  sexes,  it  has  been  my 
I  general  experience  that  the  males  issue  before  the  females  and  await 
\  tlie  appearance  of  their  mates,  just  as  is  so  often  noticed  by  rearers  of 
Xiepidoptera  and  Goleoptera  and  as  Harrington  has  shown  in  the  ich- 
noumonid  genus  Thalessa  {Canadian  Entomologist^  November,  1887).  A 
single  instance  may  suffice  to  illustrate  this  point.  My  original  breed- 
ing record  of  Pentacladia  hucculatricis  shows  that  May  19  there  issued 
5,J,no9;  May  20,7  5,19;  May  21,  3  5  ,  8  9,  and  May  22,  no  5, 12  9. 
So  well  marked  is  this  that  when  a  new-reated  chalcidid  is  brought  to 
me  from  a  host  insect  of  which  there  is  a  plentiful  material  in  our  breed- 
ing cages  I  anticipate  a  great  prei)onderance  of  males,  and  look  for- 
ward to  the  next  day  or  two  to  bring  a  supply  of  females.  With  this 
in  view  Mr.  Scudder's  contradictory  experience  with  Pteromalus  jpupo- 
rum  is  strange.  He  writes  {loc.  cit):  *<In  some  instances  the  entire 
brood  would  emerge  in  a  single  day ;  at  others  the  bulk  would  emerge 
the  first  day  and  others  would  straggle  out  one  after  another  for  a 
week  or  more;  sometimes  again  they  would  come  out  daily  or  almost 
daily  for  several  weeks,  as  in  one  instance  from  February  24  to  March 
14 ;  and  in  another,  the  most  extended,  from  March  18  to  April  28. 
Males  and  females  seem  to  be  equally  early  and  late.^ 

Confirmatory  of  my  own  experience  and  contradictory  to  Mr.  Scud- 
der's is  the  statement  of  Adler,  in  whose  extensive  rearings  of  this  para- 
site from  the  chrysalids  Vanessa  io^  V.  polychloros^  V.  urtuxBj  and  Pieris 
rapw  the  males  regularly  appeared  first. 

As  so  much  attention  has  been  given  in  this  section  to  Pteromalus 
puparumj  I  may  advert  to  Brischke's  statement  (D.  Ichn.  d.  Prov.  West 
u.  Ost-Preussen,  II  Fortsetzung,  p.  125)  that  this  species,  when  infest- 
ing Pieris  brassicWj  Rhodocera  rhamni,  Vanessa  urtiocBj  and  V,  polyehlorasj 
is  hyperparasitic.  There  can  be  no  doubt  but  that  this  statement  is  a 
grave  error,  and  it  is  inconceivable  that  a  man  of  Brischke's  care  could 
have  been  responsible  for  it.  I  prefer  to  believe  that  it  was  simply  a 
printer's  error  in  underscoring  this  species.  (All  species  underscored 
are  indicated  in  a  footnote  to  be  parasites  of  parasites.) 

PHYTOPHACtiC   HABIT. 

Ever  since  Nees  v.  Esenbeck,  in  1834  (Hym.  Ichn.  Aflf.,  416),  made  the 
statement  that  his  Eurytoma  roses  was  the  maker  of  the  galls  on  /2aM 
centifolia^  the  parasitic  or  vegetal-feeding  habit  of  certain  eurytomiues 
has  been  under  dispute  among  entomologists. 

Since  the  publication  of  Mayr's  able  paper,  "  Arten  der  chalcidier- 
Gattung  Eurytoma,"  in  1879,  there  has  been  no  doubt  about  the  habitof 
tlie  Neesian  species,  for  it  is  shown  to  be  a  common  parasite  on  the 
makers  of  no  less  than  56  diflFereiit  European  cynipid  galls.  Even  as 
late  as  1871,  however,  Walker  (Notes  on  Ohalcidie,  P;^ll)  considers 
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Nees's  observation  as  "proof  tbat  the  Eurytoma)  are  not  all  parasitic," 
and  goes  on  to  say:  '^Whether  one  species  of  this  family  is  sometimes 
parasitic  on  other  insects  and  sometimes  herbivorous,  and  has  thas  the 
choice  of  two  ways  of  perpetuating  its  existence,  has  yet  to  be  ascer- 
tained." 

The  lengthy  discussion,  extending  over  many  years,  concerning  the 
true  habit  of  the  American  Joint  Worm  {Tsosoma  hordii)^  and  how 
even  after  the  proof  of  its  phytophagic  habit  adduced  by  Harris,  Fitch, 
and  Walsh  (the latter  changing  from  the  wrong  to  the  right  side  of  the 
question  after  ascertaining  the  generic  distinction  of  the  Joint  Wortn 
from  Uurytama)j  the  fact  was  still  not  accepted  by  many  European  ento- 
mologists as  late  as  1882  need  not  be  elaborated  here — it  is  common 
information  to  all  American  entomologists.  Since  the  publication  of 
Biley's  articles  on  Isosoma  tritici  and  the  admirable  summary  of  the 
entire  subject  by  the  veteran  Westwood  (Trans.  Entom.  Soc.  Lond., 
1882,  307-327)  no  word  of  opposition  has  been  advanced  to  the  conclu- 
sion th&,t  Isosoma  at  least  is  phytophagic. 

In  the  early  concensus  of  European  opinion  against  the  views  of 
American  entomologists  on  this  important  point,  however,  we  must  not 
lose  sight  of  the  fact  that  three  Dutch  observers,  Eitsema,  Weyen- 
bergh,  and  Snellen  von  Vollenhoven,  had  at  least  as  early  as  1870  proven 
that  a  gall  on  beach  grass  (Ammophila  arundinacea)  was  produced  by 
Hurytoma  (!)  longipennis,  the  first  observation  having  been  made  by  a 
brother  of  H.  Ritsema  in  1867.  (See  Archives  Neerlandaises  des 
Sciences  Exactes,  v,  1870,  and  Tijdschrift  voor  Eutomologie,  Second 
Series,  vi,  1871,  pp.  148.)  This  species  is  probably  not  a  Eurftoma^  but 
an  Isosomaj  although  I  can  find  no  published  statement  to  this  effect.  It 
is  not  included  by  Mayr,  however,  among  the  species  of  Eurytoma. 

The  grape-seed  feeders  formerly  placed  in  Isosoma  belong  to  Evoxy- 
soma  Ashm.,  and  unpublished  notes  of  the  Division  of  Entomology 
show  that  Eurytomacharis  Ashm.,  Isosamorpha  Ashm.,  and  Philachyra 
Hal.,  are  also  gall-makers.  (The  type  of  the  last  named  genus  was 
found  in  straw  roofs  near  Lucca,  Italy).  These  three  genera  are,  how- 
ever, much  more  closely  related  structurally  to  Isosoma  than  to  Eury- 
tomttj  Decatomay  or  other  eury tomine  genera.  Others  of  Ashmead's  re- 
cent genera  resembling  Isosoma  will  probably  also  be  found  to  have  the 
phytophagic  habit. 

As  before  mentioned,  the  habit  of  Eurytoma  has  been  questioned  by 
Walker  largely  on  the  strength  of  Nees's  observation.  Westwood  {loc. 
cit)  says  of  his  Ceylonese -Bwry^owa  toj^roftantca,  "  I  have  but  little 
doubt  that  this  beautiful  species  is  the  real  maker  of  the  gall  (on  Ficus) 
from  which  specimens  of  both  sexes  have  been  reared.''  No  good  proof, 
however,  has  ever  been  advanced  to  show  th^t  Eurytoma  proper  is  ever 
anything  but  parasitic,  while  the  possible  hypothesis  that  it  may  be  in- 
quilinous  in  the  gall  from^which  it  is  bo  abundantly  reared  is  to  a  great 
extent  disproven  by  my  observations  on  Eurytoma  prunicoUiy  larv»  of 
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which  1  have  observed  to  feed  on  the  larva  of  Cynips  quereus-pmnus^ 
Bnb8equent1y  rearing  the  identical  Eurytoma  larvsB  to  the  adalt.  (Proc 
Ent.  Soc.  Wash,  ii,  pp.  66,  67.)  This  same  observation  has  still  to  be 
made  on  other  enrytomine  genera,  and  wonld  be  particalarly  important 
with  Becatoma. 

But  one  other  claim  of  phytophagic  habit  in  a  chalcidid  has  been 
made,  so  far  as  I  know.'  Wachtl  (Wiener  Entom.  Zeit.,  1884,  pp. 38, 39) 
claims  to  have  proven  that  the  torymine  Megastigmus  collaris  Bob.,  is  a 
vegetable  feeder  and  not  zoophagous,  feeding  within  the  seeds  of  roses 
upon  their  kernels.  A  careful  perusal  of  the  details  of  this  observation 
(and  he  claims  the  same  for  Megastigmus  pictus  also)  does  not  satisfy  me 
of  the  correctness  of  his  conclusion.  I  have  found  the  larva  of  Eurj/- 
tcyina  funehre  in  the  seeds  of  clover,  in  which  they  had  been  feeding  on 
the  larvie  of  Geddoniyia  leguminicoJa^  when  the  dipterous  larva  had  been 
entirely  devoured,  and  yet  I  knew  the  Eurytoma  to  be  a  parasite  of  the 
Cecidomyia  from  other  observations.  I  am  of  the  opinion  that  the  Me- 
gastigmus  will  in  the  same  way  be  found  to  have  destroyed  some  original 
occupant  of  the  seed.  Phytophagic  GhalcididaB  are  therefore  confined 
to  Isosoma  and  Isosma-like  forms  among  the  Eurytomince. 

PARTHENOGENESIS. 

The  phenomenon  of  parthenogenesis  is  now  known  to  occur  commonly 
with  representatives  of  four  families  of  Hymenoptera:  Apid^B,  Tentkre- 
dinidw^  CynipidWy  and  Chalcididw^  and  will  doubtless  be  much  more  gen- 
erally found  than  is  at  present  supposed. 

'  The  first  observation  to  this  eflfect  among  the  Ghalcididte  was  made 
by  Adler  in  1876,  and  is  thus  described  by  him : 

In  the  spring  of  1876  I  had  collected  a  number  of  chrysalids  of  Pieris  hrat^ea 
which  were  slung  by  Pteromalus  puparum.  At  the  same  time  I  had  reared  some  larvs 
of  Vanessa  urticw  which  pupated  in  June. 

I  caused  these  chrysalids  to  be  pierced  by  nonfecundated  females  of  PteromaUs.  To 
be  sure  of  my  fact  I  had  even  taken  the  precaution  after  the  egg  laying  to  examine  tlie 
recepta^ulum  aeminiSf  and  I  know  with  certainty  that  fecnndation  had  not  taken 
place.    The  x)arasitized  chrysalids  gave  me  the  following  results : 

First  chrysalis 124  <?     0  $ 

Second  chrysalis 62  ^     0  $ 

Third  chrysalis 75  ^     5  9 

Fourth  chrysalis 45  <?     4  $ 

306  «?     9  9 

This  single  observation  renders  it  probable  that  the  females  of  Ptera- 
malus  frequently  reproduce  without  having  been  fecundated,  but  it  is 
only  one  of  several  similar  cases  tried  by  Dr.  Adler,  who  says  concern- 
r'ing  them:  "  I  have  often  made  these  trials,  and  the  results  have  gener- 
\  ally  been  that  virgin  females  gave  birth  ordinarily  only  to  males."  The 
agamic  generation  is  then  usually  accidental  and  not  self- perpetuating; 
and  its  occurrence  with  this  species  is  either  the  beginoing  of  an  alter- 
nation of  generations,  or  on  the  theory  upheld  by  Adler  in  the  CynipM® 
a  surviving  trace  of  an  early  complete  and  total  parthenogenesis. 
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Among  the  Cluilcididce  probably  the  closest  Jillies  to  the  Cyni])idw 
are  to  be  found  in  the  subfamily  UurytomincCj  and  it  is  consequently 
bere,  if  anywhere  in  the  family,  that  we  should  expect  to  find  an  alter- 
nation of  generations.  And  such  is  indeed  the  case.  Although  this 
highly  important  discovery  has  not  apparently  become  generally  known 
among  entomologists,  it  has  been  a  matter  of  record  more  than  five 
years  that  Inosoma  tritici  and  /.  grande  are  dimorphic  forms  of  the  same 
species  and  that  they  regularly  alternate,  I.  tritici  being  the  hiber- 
nating sexed  generation  and  I.  grande  the  agamic  summer  generation. 
These  conclusions  and  the  facts  from  which  they  are  deduced  are  pub- 
lished in  Riley's  report  as  Entomologist  of  the  U.  S.  Department 
Agriculture,  1886,  pp.  642-544. 

From  the  proof  of  agamic  reproduction  in  these  two  cases  a  great 
field  of  investigation  is  opened  up,  which  is  biologically  of  the  highest 
interest  and  importance. 

HOW  LARGE   IS  THK  FAMILY? 

No  conception  of  the  richness  of  the  family  Chaloididw  in  number  of  / 
species  can  be  gained  from  any  statements  which  have  appeared  in  / 
print.  The  systematic  study  of  the  group  is  but  just  begun.  The  Brit- 
ish Museum  Catalogue  in  1846  recorded  1,094  species  from  all  parts  of 
the  world,  while  Kirchnerin  1867  recorded  2,407  described  species  from 
Europe  alone.  Kirchner's  catalogue,  however,  is  not  synonymical,  and 
it  is  certain  that  it  contains  a  very  large  number  of  synonyms.  In  the 
genus  Pteromalusj  for  instance,  are  recorded  630  species,  and  it  is  not 
likely  that  more  than  half  of  these  are  valid.  In  this  country  (America 
north  of  Mexico)  the  latest  list  (Oresaon's,  1887)  records  only  413  spe- 
cies, while  I  have  recorded  (Bull,  v,  Div.  Ent.),  in  addition  to  these,  128 
species  from  Mexico  and  the  West  Indies.  For  the  purposes  of  this 
paper  I  have  gone  carefully  over  the  collection  of  the  National  Museum, 
and  estimate  the  number  of  species  of  this  family  contained  in  that 
one  collection  at  something  over  2,000,  nearly  all  from  America  north 
of  Mexico.  According  to  my  best  judgment  this  represents  a  very » 
small  proportion  of  the  species  yet  to  be  found  within  these  geo- 
graphical limits,  as  almost  no  effort  at  general  collecting  has  been  made 
and  these  2,000  species  are  very  largely  the  result  of  accidental  breed- 
ing. When  a  single  sweep  of  the  beating  net  on  the  Department 
grounds  at  Washington  will  result  in  the  capture  of  five  new  species, 
what  will  be  the  result  when  tbe  entire  country  shall  have  been  col- 
lected over  by  sifting,  beating,  and  the  many  other  devices  known  to 
experienced  collectors?  I  fully  believe  that  to  estimate  the  number  of 
si)ecies  of  this  one  family  in  North  America  as  exceeding  the  number 
of  described  North  American  species  of  the  entire  order  Hymenoptera, 
would  be  far  below  the  truth.  When  we  consider,  as  shown  in  a  previous 
section,  that  these  small  hymenopterous  parasites  live  upon  or  within 
Bome  one  or  several  of  the  stages  of  perhaps  tbe  majority  of  insects  of 
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all  orders,  tbea  we  uo  longer  wonder  at  their  great  nnmbers  or  at  the 
great  variety  exhibited  among  them. 

The  family  Chalcididas  will,  in  my  opinion,  prove  to  be  by  far  the 
largest  of  the  40  odd  families  of  Hymenoptera,  with  the  Braconidm 
second,  the  Ichneumonidce  third,  and  the  Proctotrypidce  fonrtfa,  and 
there  is  little  donbt  in  my  mind  that  the  immense  numbers  of  nnde- 
scribed  species  in  three  of  these  families  will  eventually  place  the  Hyme- 
noptera  numerically  above  every  other  order  of  insects. 
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A    CRITICAL  REVIEW    OF   THE   CHARACTERS    AND   VARIATIONS 
OP  THE    SNAKES  OF   NORTH   AMERICA. 

BY 

E.  D.  Cope. 

In  the  following  paper  the  attempt  is  made  to  define  with  precision 
the  species  of  North  American  snakes,  together  with  their  variations. 
This  may  be  done  more  satisfactorily  than  hitherto,  since  the  material 
which  has  accnraulated  in  oar  museums  is  now  considerable.  In  mak- 
ing this  investigation  I  have  had  the  advantage  of  a  full  study  of  the 
specimens  in  the  U.  S.  National  Museum,*  as  well  as  those  in  other 
collections. 

So  soon  as  sufiScient  material  becomes  available,  the  zoologist  can 
make  that  kind  of  research  into  the  permanency  and  variability  of  the 
characters  of  species  which  characterizes  the  -  exact  stage  of  the 
science.  It  is  on  such  study  that  all  useful  conclusions  as  to  the  origin 
of  species  depends.  It  is  not  the  orderly  relation  of  species  and 
genera  to  each  other  that  demonstrates  the  truth  of  the  hypothesis  of 
the  derivation  of  species,  but  the  knowledge  of  their  variations. 
Moreover,  the  beginning  of  all  investigation  into  the  causes  of  those 
variations  is  the  knowledge  of  the  direction  which  they  take,  whether 
they  are  promiscuous  or  whether  they  bear  some  definite  relation  to 
each  other  or  to  the  environment. 

This  being  the  object  of  this  paper,  I  have  not  entered  into  any  dis- 
cussion of  systematic  problems. 

I— CATODONTA. 

OLAUCONIA  Gray. 

Catalogae  Lizards  Brit.  Mas.,  1845^  p.  139.  Sienoatoma  Wagl.,  Nat.  Syst.  Amphib., 
1830,  neo  Latreillei,  1810  (Coleoptera).  Leptoiyphdops  Stejneger,  Proc.  U.  S.  Nat. 
Mas.,  1891,  501  (after  Fitzioger,  nomen  nudum). 

Head  slightly  depressed  and  continuous  with  the  body.  Snout  blunt 
and  rounded,  overlapping  considerably  the  lower  jaw.  A  large  rostral 
plate.  One  nasal.  A  pair  of  frontonasals.  One  ocular  shield,  which 
extends  to  the  labial  border.    A  pair  of  superciliaries,  parietals  and 

*I  wish  to  express  here  tbo  obligation  under  which  I  have  been  placed  by  the 
ofiScers  of  that  institution,  Profs.  S.  P.  Langley  and  G.  B.  Goode. 

Proceedings  NatloDal  Moseum,  Vol.  XX  V— No.  882. 
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postparietals,  all  scale  like.    Medial  row  of  scales  extending  over  the 

bead  to  the  rostral.    Nostrils  lateral,  oblong,  situated  between  the  nasal 

and  fronto-nasal.    Eyes  covered  by  contiunons  epidermis. 

This  geiias  is  fonnd  throughout  tropical  Africa  and  America,  and  it 

embraces  a  considerable  number  of  species  in  all  the  faunal  regions  of 

the  latter.    These  arc  of  subterranean  habits,  which  are  little  known. 

Some  of  them  are  said  to  inhabit  ants'  nests.    One  species  is  known 

from  India. 

Glauconia  dulcis  Bd.,  Gird. 

Rena  dulcia  Bd.  &  Girard,  Catal.  Serp.  N.  A.,  1853,  p.  142.  Stenoetoma  dulce  Peteni  Mon- 
aUber.,  Berliu  Akad.,  Wis.,  1857,  p.  402;  Cope,  Proc.  Academy  Pbila.,  1861,  p. 
305;  Jan.  Icon.,  Gen.  Oph.  i,  vol.  2,  Fi|;.  5.  Stenoaiottta  rubellum  Garmau,  Me- 
uioira  Mua.  Coinp.  Zoology,  Cambridge,  viii,  1883,  p.  130;  teste  Stejneger. 

This  species  ranges  from  central  Texas  to  the  lied  River  oo  the  east 
to  Kew  Mexico,  inclusive,  on  the  west,  and  southward  along  the  £io 
Grande  in  Texas  as  far  as  San  Antonio. 

RENA  Baird,  Girard. 

Cat.  Rep.  N.  A.,  Pt.  i,  Serpents,  1853,  p.  142;  Cope,  Proc.  Amer.  Philo.  Soc.,  1B**»,  p. 
481.  Tatodon  Dnni.  <&  Bibrou,  £r.  Gen.,  vi,  p.  318, 1844,  not  of  Artedi.  Siag<mdou 
Peters,  Gesselsch.  Naturforach.  Freunde,  Berlin,  1881,  p.  71. 

Similar  to  Stenostorna,  but  the  superciliary  scales  are  abseut. 

Rena  humilis  Bd.,  Gird. 

Cat.  Rep.  N.  Am.,  i,  Serpents,  p.  143.  Stenoatoma  humile  Cope,  Proc.  Acad.  Phiia., 
1861,  p.  305  ;  Check  List,  Batr.  &  Rep.  N.  A.,  1875,  p.  44. 

Lower  California,  southern  California,  and  southern  Arizona. 

II.— ASINEA. 

BOID.E. 

The  only  genus  of  Boidie  which  is  known  to  enter  the  boundaries  of 
the  Nearctic  Realm  is  Lichauura.  It  is  possible  that  the  Boa  imperaUfr 
has  been  seen  in  the  valley  of  the  Lower  Rio  Grande,  but  of  this  posi- 
tive evidence  is  as  yet  wanting.  This  species,  the  Epicrates  angrdifer 
of  Cuba,  and  the  Ungualia  pardalis  of  Jamaica  are  occasionally  intro- 
duced into  the  country  in  bunches  of  bananas.  The  serpent  winds  itself 
tightly  around  the  stem,  and  is  concealed  from  view  until  the  fruit  is 
beiug  removed.    Unless  of  large  size,  these  snakes  are  harmless. 

LICELAJnjRA  Cope. 

Proc.  Acad.  Phila.,  ISDl,  p.  304 ;  Bull.  U.  S.  Nat.  Mns.,  32,  1887,  p.  50. 

General  form  abbreviated  and  stout ;  tail  short,  slightly  prehensile, 
obtuse  at  the  extremity.  Head  slightly  distinct;  eye  small,  pupil  ver- 
tical. Nostril  between  two  plates,  the  anterior  in  contact  with  tbatof 
the  opposite  side  upon  the  median  line.    Frontonasal  suture  exteugive, 


^^iSoir*]  PROCEEDINGS   OF   THE   NATIONAL   MUSEUM.  591 

Posterior  to  these,  the  upper  surface  of  the  head  is  covered  with  smooth 
scales.  Labial  plates  without  pits.  Scales  smooth,  broad,  poreless. 
Spnrs  conspicuous.    Gastrosteges  narrow. 

In  this  genus  the  tail  is  less  prehensile  than  in  Boa,  but  is  more  so 
than  in  Bryx  and  Charina.  It  also  ditters  externally  from  the  latter 
genas  (with  which  Garmau  at  one  time  proposed  to  unite  it)  in  the  ab- 
sence of  the  frontal  plate  and  the  parietals  adjacent  to  it.  An  impor- 
tant osteological  difference  is  the  presence  of  the  coronoid  bone,  which 
is  wanting  in  Ghariua. 

The  species  of  this  genus  are  variable  in  their  details  both  as  to 
sqaamation  and  coloration.  I  distinguish  three  species.  Dr.  Stejne 
ger  has  named  another,  which  he  subsequently  withdrew.  In  his  latest 
study  of  this  genus  this  author  distinguishes  the  species  as  follows : 

A.  Eye  largo ;  its  diameter  more  than  oue-third  distauce  from  aoterior  canthas  to 
tip  of  muzzle ;  gastrosteges  about  218. 
Wbitish  with  three  blackish  brown  longitudinal  bands  in  strong  contrast.!^,  irivirgata 
AA.  Eye  smaller;  its  diameter  one- third  or  less  the  distance  from  anterior  can- 
thus  to  tip  of  muzzle  ;  gastrosteges  224  to  241. 
Color  brownish  or  bluish  abovci  with  or  without  longitudinal  bands,  which  when 
present  contrast  but  little  with  the  ground  color  ;  true  loreals  3 ;  scale  rows  39- 

43;  rostral  not  prominent L.  roaeofusca 

Color  as  in  L.  roasofueca;  true  loreals  2 ;  scale  rows  35 ;  rostral  prominent. X.  orcuttii 

Lichanura  trivirgata  Cope. 

Proc.  Acad.  Phila.  1861,  p.  304;  Bocourt,  Miss.  Sci.  de  Mexique,  p.  573;  Stejneger, 
Proc.  U.  8.  Nat.  Mus.,  1889,  p.  98;  1891,  514;  Charina  trivirgata  Garman,  Mem. 
Mus.  Compar.  Zool.  Cambr.,  viii,  1883,  136. 

The  coloration  of  this  handsome  Boa  is  altogether  unique  in  the 
family.  It  calls  to  mind  the  Salvadora  of  the  same  region.  It  inhabits 
the  southern  part  of  Lower  California,  where  Messrs.  Xantus  and  Beld- 
ing  have  obtained  it  for  the  Smithsonian  Institution.  They  found  it  in 
swamps  among  the  mountains. 

No.  12602 :  40, 14:  215  +  1  +  44 :  582,  96  mm. 

Lichanura  roseofasca  Cope. 

Proc.  Acad.  PLila.,  1868,  p.  2;  Stejneger,  Proc.  U.  S.  Nat.  Museum,  1891,  p.514; 
Lichanura  myriolepis  Cope,  Proc.  Acad.  Phila.,  1868,  p.  2;  Stfjueger,  Proc.  U.  S. 
Nat.  Mils.,  1889,  p.  96;  Lichanura  simplex  Stej.,  1.  c,  pp.  95,  96. 

A  variety  of  this  species  is  represented  by  a  specimen  (Ko.^14129) 
from  San  Diego,  Cal.  The  color  above  as  far  as  the  fifth  row  of 
scales  on  each  side  is  a  brownish  lead  color;  below  this  line  and  on 
the  lower  surfaces  light  lead  color  with  dark  lead-colored  borders  to 
some  of  the  scales,  and  a  wide  lead-colored  basal  band  of  the  gastros- 
teges and  urosteges.  There  are  three  longitudinal  rusty  brown  bands 
on  the  dorsal  region,  which  fire  indistinctly  defined,  and  of  irregular 
width.    No.  14129  :  42,  14 ;  229,  49  ;  788,  115. 

It  was  on  a  specimen  of  this  variety  from  the  same  locality  that  I 
proposed  the  species  Lichanura  myriolepis.  It  has  forty-three  rows 
of  scales.    Another  specimen  from  San  Diego  is  described  by  Drt 
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Stejueger  as  a  distinct  species  under  the  name  of  L.  simplex.  It  has 
forty  rows  ot  scales,  and  there  are  no  longitudinal  stripes  above,  the 
general  color  above  being' brownish  drab,  below  whitish ;  gastrosteges 
232,  urosteges  39.  Eye  encircled  by  7-8  scales.  These  forms  gradaate 
into  the  L.  trivirgata^  both  in  color  and  in  number  of  scale  rows.  The 
number  of  gastrosteges  is  larger,  but  I  suspect  that  this  character  is 
not  constant. 

Lichannra  orcattli  Stcjneger. 

Proo.  U.  S.  Nat.  MuBeam,  1889,  p.  96;  1891,  p.  514. 

San  Diego,  California. 

CHAEINID^. 

CHARINA  Gray. 

Gray,  Cat.  Snakes  in  the  Brit.  Hue.,  1849,  p.  84 ;  Cope,  Bull.  U.  8.  Nat.  Mns.  32, 1887, 
p.  51;  Wenana  Bd..  and  Gird.,  Cat.  Serp.  N.  Amer.,  1853,  p.  139;  Boconrt,  HIeb. 
Sci.  Mexique,  1882,  p.  511.  Paeudaryx  Jan,  Archiv.  f.  Naturgesch.  1862,  t.  I,  p. 
242 ;  Elenooft  Sistem,  1863,  19. 

Nostril  between  postnasal  and  prenasal,  the  latter  confluent  with  the 
internasal.  Two  pairs  of  prefrontals,  a  frontal,  and  rudimentary 
parietals.  Pupil  vertical.  Scales  of  body  smooth.  Tail  short,  obtuse, 
not  prehensile,  and  spurs  exserted. 

Prenasal  separated  from  internasal ;  postnasal  joining  preocnlar;  prefrontal  enter- 
ing orbit ;  one  superciliary ;  su perior  labials  8-9 C.  hrackifopt. 

Postnasal  plate  separated  from  preocnlar ;  prefrontal  not  entering  orbit ;  more  than 
one  superciliary ;  prenasal  fused  with  internasal ;  superior  labials  9-11..  C.  hoUa 

Charlna  brachyops  Cope. 

Proo.  U.  8.  Nat.  Mus.,  1888,  p.  88,  PL  xxxvi,  Fig.  2;  Stejneger,  loo.  oi<.,  1890, 179. 
Point  Beyes,  California. 

Charlna  bottsD  Blv. 

Gray,  Cat.  Snakes  in  Brit.  Mus.,  1849,  p.  113;  Cope,  Check  List  Batr.  Rep.  N.  Am., 
1875,  43;  Toririx  hotta  Blainville,  Nouv,  Ann.  Mus.  Hist.  Nat.,  Paris,  in,  1834,  p. 
r«7;  Pseuderyx  hoftoi  Jan,  1.  c,  Fig.  1 :  Jfenona  plumbea  et  Isabella  Bd.  and  Gird., 
Cat.  Serp.  N.  Amn.,  1853,  pp.  139-40;  Jan,  Icon.  Gen.  Opb.,  I,  3,  ii,  Fig.  2;  Bo- 
court  Miss.  Sci.  Mex.,  1882,  p.  512,  pi.  xxx,  Fig.  7. 

The  extraordinary  variability  of  this  species  in  the  squamation  of  the 
head  may  be  exhibited  in  the  following  table  : 

I.  Intemasals  confluent  with  prefrontals. 

Loreal  present ;  eye  resting  on  labials ;  No.  4496,  No.  9563. 

II.  Intemasals  distinct. 

A.  Rostral  separating  intemasals  on  the  middle  line. 

Loreal  present ;  eye  on  labials  on  one  side ;  separated  by  scales  on  the  other; 
No.  4497. 
AA.  Rostral  not  separating  intemasals. 
B.  Eye  resting  on  labials. 

Loreal  present;  Nos.  4497,  11691,  11789,  12581, 

No  loreals ;  No,  7299.  ^ 
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BB.  £>c  resliug  ou  labials  ou  one  side,  and  not  oq  the  other. 

Loreal  present,  No.  4494. 
BBB.  Eye  soparated  from  labials  on  both  sides. 

Loreals,  one  ou  one  side,  two  on  the  other,  61^22. 

Loreals,  one  on  each  side,  9255. 

Loreale,  none,  4492. 

None  of  the  North  Americau  specimens  have  the  internasals  separated 
on  the  middle  line  by  a  scale,  as  is  stated  to  be  the  case  in  the  type  of 
C.  hoUcB  by  Bocoart.  Several  have  the  prefrontals  separated  by  scales, 
however,  so  that  the  character  of  the  type  specimen  is  probably  only 
an  individual  variation.  There  is  no  reason  to  suppose  that  the  Upper 
California  species  dififers  from  that  of  Lower  California.  I  give  the  fol- 
lowing notes  which  I  took  from  De  BLainville's  type  in  the  Museum  of 
the  Jardin  des  Plantesin  1864,  by  permission  of  Prof.  Auguste  Dum^ril : 
"The  tail  enters  the  total  length  9J  times.  Frontal  much  wider  than 
long,  postnasal  and  loreal  longer  than  wide.  One  preocular.  Ten 
superior  labials :  second  and  third  touching  loreal ;  fourth,  fifth,  and 
sixth  entering  orbit.  Forty-three  rows  of  scales,  size  graduating  smaller 
from  first  to  third.  A  reddish  tint  in  the  x)ale  brown  of  the  belly ;  above 
slaty  brown."  The  specimen  agreed  in  size  and  character  with  the  one 
described  by  De  Blainville,and  I  am  therefore  at  a  loss  to  understand 
the  accounts  given  by  Jan  and  Bocourt.  The  former  says*  there  are 
but  thirty -nine  rows  of  scales  ou  the  body,  and  the  latter  says,  perhaps 
by  a  typographical  error,  29.  Bocourt  also  says  that  at  the  period 
of  his  writing,  1882  (Mission  Sci.  tie  Mexique,  512),  the  specimen  was  no 
longer  in  good  condition.  It  was  in  good  condition  at  the  time  of  my 
examination  in  1864. 

The  Wenona  Isabella  does  not  appear  to  me  to  differ  specifically  from 
the  other  forms.  Its  head  plates  disi>1ay  a  peculiarity  which  is  also  seen 
in  a  specimen  from  California.    (See  table  above). 

This  species  ranges  throughout  the  entire  Pacific  district,  as  well  as 
the  Lower  Califoroian.  The  most  eastern  point  from  which  the  Smith- 
sonian Institution  has  procured  specimens  is  the  John  Day  River,  Ore- 
gon. It  has  been  also  obtained  in  the  Great  Basin,  on  the  Humboldt 
Eiver,  ^Nevada. 

COLUBRID^. 

CHILOMUNISCUS  Cope. 

Proc.  Acad.  Phila.,  iy<50,  p.  339.    Bull.  U.  S.  Nat.  Mus.  No.  32,  1887,  p.  53.    Bergenia 
Steindachuer,  Voyage  of  the  No  vara,  v,  187(),  p.  92, 

Form  stout,  body  cylindrical,  the  head  not  distinct.  Muzzle  rounded, 
very  iirominent,  and  much  depressed.  Jtostral  plate  large,  with  an  ex- 
tensive superior  surface  and  presenting  an  obtuse  angle  between  the 
prefrontals ;  the  inferior  surface  greater  than  the  superior,  owing  to  the 
backward  position  of  the  mandible.    Head  shields  broad,  normal,  except 


*  Arcbiv.  f.  Natargeschichte,  1802,  i,  p.  242. 
ProcN.  M.  91 38  ^  . 
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in  the  conflaence  of  the  prefrontals  with  the  nasals.  Loreal  none.  One 
pre-,  two  post  oculars.  Scales  smooth.  Tail  short,  the  arosteges  and 
anal  plate  divided.  Teeth  eqnal  or  the  iK)8terior  a  little  stouter.  Pala- 
tine and  pterygoid  teeth  present. 

This  traly  calaniarian  genas  is  analogous  to  Stenorhina  in  the  nnioD 
of  the  nasal  and  prefrontal  shields  ^  and  perhaps  the  form  of  the  muzzle 
and  inferior  position  of  the  mouth  indicates  affinity  to  Ghionactis. 

There  are  three  species,  which  differ  as  follows: 

l,~-Jiobtral  plate  very  prowtinenU 
PoBtnafial  reaching  pieocnlar ;  numerous  black  crosB-bands  which  reach  the  gastitw- 

teges C.  epkippieut. 

Postnaaal  not  reaching preocular;  light,  with  punctte  or  crooa-bands..  .C.  atramiiuMt. 

II. — EoeiralpUUe  Jese  prominent. 
Postnasal  reaching  preocular ;  reddish  brown  above,  dirty  yellow  below ;  larger. 

C.  mexkanus.* 

ChilomeniaouB  epblppicas  Cope. 

Proc.  Acad.  Phila.,  1875,  p.  85.  Cope,  Check  List,  N.  Am.  Batr.  Kept.,  1875,  p.  ^; 
Coues  U.  S.  G.  G.  Sarv.  W.  100th  Mer.  v,  p.  625.  PI.  xviii,  Fig.  3.  CarphopkU 
oincta  Garman,  Mem.  Mus.  Comp.  Zool.  Cambr.,  Vlii,  1883,  p.  166. 

Nevada,  Arizona. 

ChilomeniscuB  stramineus  Coi>e. 
Proc.  Phila.  Acad.,  1860,  p.  339.    Check  List  N.  Am.  Batr.  Reptilia,  1875,  p.  35. 

Scales  in  thirteen  rows,  all  wide  and  obtuse,  four  rows  on  each  side, 
wider  than  long.  Bostral  plate  extensively  recurved  on  the  superior 
surface  of  the  muzzle,  its  posterior  border  presenting  an  obtuse  angle. 
Internasals  and  prefrontal  median  suture  short;  frontal  wide, but  not 
as  wide  as  long,  angulate  in  front,  more  strongly  angulate  behind.  Each 
parietal  but  little  if  any  longer  than  the  frontal.  Prefontal  in  consid- 
erable contact  with  second  superior  labial.  Seven  superior  labials  all 
longer  than  high  except  the  first  Temporals  1-1,  both  deeper  than 
long.    Eyes  and  nuperciliary  plates  very  small.    Tail  short  and  conical. 

There  are  three  color  varieties  of  this  species  as  follows : 

Body  annulate,  with  complete  black  rings C.  «.  dndm. 

Body  with  black  cross-bauds,  which  reach  the  first  and  second  rows  of  scales. 

C.  «.  fateiaiui. 
Scales  with  a  median  brown  dot  within  the  apex ;  no  bands :. . .  C.  a.  itramineaf. 

ChilomeniacuB  Btrcunineus  cinctos  Cope. 

ChiUmeniscuB  cinctus  Cope,  Proc.  Acad.  Phila.,  1861,  p.  303 ;  Check  List  N.  Amer.  Batr. 
Reptilia,  1875,  p  35.    CarphophU  cinctus  Garman,  Mus.  Comp.  Zool.  Cambr.,  MH? 
18a3,  p.  166. 
Sonora. 

*  Bergenia  mexicana  Steindachner  Voyage  of  the  Novara,  1876,  p.  92,  fig.  (no  number). 
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Chilomemscus  Btramineus  iasciatus  Cope. 
Chilomeniacus  cinciua  Cope,  Yarrow  Check  List  N.  A.  Batr.  and  Reptilia,  1883,  p.  «6. 

There  are  no  differences  between  this  subspecies  and  the  typical 
<7.  8.  stramineus  to  be  detected  in  the  squamation,  but  the  coloration 
differs  to  an  extraordinary  degree,  resembling  that  of  the  0.  ephippictis. 
Two  specimens  are  in  the  National  Museum  collection:  one  of  these  has 
tweuty-four  and  the  other  twenty-six  black  cross-bands  on  a  white 
ground.  Of  these  four  in  one  and  live  in  the  other  are  on  the  tail. 
They  are  two  scales  long  and  eleven  and  two  half  scales  in  width;  the 
Hpaees  between  them  are  two  and  a  half  scales  long.  There  is  a  black 
patch  on  the  head  from  the  middle  of  the  frontal  to  the  posterior  border 
of  the  occipital  shields.  No  dark  color  on  any  of  the  under  surfaces. 
No  punctsB  on  the  scales.    No.  12,630;  13,  7:  108+1+26  :  235,  33  mm. 

Chilomeni8cu8  tttramineus  fasoiatua  Cope. 


Cata- 

loirae 
Wo. 


12,630 


No.  of  I 


When  From  whom  Nature  of 


•P|^*;  I  Locality.  I     ^iiected.     I  receired.  |    specimen. 


La  Paa,  Cal Feb.  -.  1882.'  L.  BeldiDg.  Alcoholic. 


Chilomenisous  stramiiieus  stramineus  Cope. 

Chilomenisoue  atramineua  Cope,  Proo.  Acad.  Phi  la.,  1860,  p.  339.     Carphophia  atramineua 
GarmaD,  Mem.  Mus.  Comp.  Zool.  Cambr.,  viii,  1883,  166. 
Lower  California. 

STILOSOMA  Brown. 
Proc.  Phila.  Acad.  Nat.  Sci.,  1890,  p.  199. 

Body  slender,  cylindrical,  and  rigid;  tail  short;  bead  rounded  on 
frontal  outline,  not  distinct  from  body.  Rostral  prominent,  but  not 
recurved ;  no  internasals,  anteorbitals,  or  loreals.  One  nasal.  Prefron- 
tals and  parietals  in  contact  with  labials.  Scales  smooth.  No  scale 
pits.    Anal  entire.    Teeth  smooth. 

This  genus  belongs  to  the  type  of  Ehabdosoma  D.  and  6.  and  Gar* 
phophiops,  approaching  nearest  to  Geophidium  Pet.  in  the  absence  of 
internasal  plates.  It  exhibits,  however,  a  greater  reduction  than  in  that 
genus  in  the  absence  of  loreal  and  i)reocular  plates.  Only  one  species 
is  known. 

Stilosoma  eztenuatum  Brown 

Proc.  Phila.  Acad.  Nat.  Sci.,  1890,  p.  199. 

This  curious  species  has  the  coloration  of  the  type  of  Hypsiglena  or 
Sibon.  It  is  of  great  rarity,  the  type  specimen  found  near  Jackson- 
ville, Fla.,  being  the  only  one  known.  Its  habits  are  probably  subter- 
ranean. 
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CARPHOPHIOP8  G«rvai8. 

Diet .  Hi8t.  Nat.  riiivers.  par  D'Orbigny  ni,  p.  101, 1843 ;  Cope,  Proc.  Acad.  Phila.,ld60, 
p.  78;  Ctluta  lid.  and  Gird.  Cat  Serp.  N.  A.,  1853,  p.  120,  Carphopk'a  Dam^ril  Pro- 
drome Class.  Rep.  Ophid.,  la'S,  43-46;  £rp.  Geo.,  vii,  1854,  p.  131;  GiiDthor. 
Cat.  Col.  Snakes,  Brit.  Mus.,  1858,  p.  17. 

Head  depressed,  coutiuuous  with  the  body.  Cephalic  plates  normal, 
sometimes  uo  distinct  iutcrDasal  plate.  Que  nasal,  nostril  in  the  mid- 
dle. No  anteorbitnl ;  loreal  entering  orbit.  Scales  smooth,  pitless. 
Postabdominal  scutella  bifid.    Subcaadals  divided. 

This  genus  is  the  North  American  representative  of  the  Neotropical 
Khabdosoma  and  Eiapoidis,  the  typical  forest-bnrrowera.  The  species 
are  generally  found  under  and  in  rotten  logs,  and  under  the  bark,  where 
tbey  readily  make  their  way,  forcing  their  sharp  muzzle  into  narrow 
places  with  much  muscuLir  strength. 

Carphophiops  has  exactly  the  plate  and  scale  formula  of  Abastor. 

The  two  species  of  the  genus  dififer  as  follows : 

Temporal  scales  1-2;  light  color  of  belly   not  extending  to  third  row  of  scales. 

C.  amanHi. 

Temporal  scales  l-l ;  light  color  of  belly  extending  to  third  row  of  scales;   back 

darker C.  vtrmis. 

Carphophiops  amcsnuB  Say.  • 

Cope,  Proc.  Acad.  Phila.,  18<J0,  p.  78;  ColuUr  aHianua  Say,  Journ.  Acad.  Phila.,  iv, 
1825,237;  Storer,  Rep.  Muhs.,  1839,  'iJO:  Calaniaria  amoma  Schlegel  Essay  Phy& 
Serp.,  1837,  31 ;  PI.  i,  Figs.  ll>,  20.    Jirachi/orrhos  atncenuit  Holbrook  N.  Amer.  Her- 
petal,  111,1842,  115,  PI.  xxvii.     Ceiuta  amwna  lid.  i\m\  Gird.  Cat.,  1853,  p.  1«. 
CarphophU  amana.    Dnni.  Hibr.  Krp.  Gen.,  vii,  1854,  p.  132;  G1iuther,Cat  Col. 
Snakes  Brit.  Mns.,  1H58,  i>.  17 ;  Jan  Icon.  Gen.  Oph.  i,  12,  ii,  Fig.  4;  CelutahtUMff 
Kennicott,  Proc.  Acad.  Pbila.,  1859,  p.  100. 
In  nearly  half  the  specimens  the  iuternasal  scuta  are  wanting.  This 
condition  was  supposed  by  Kennicott  to  indicate  a  distinct  species 
(C.  helenw  Eenn.)  and  by  some  others,  a  distinct  genus.    There  is,  how- 
ever, no  other  character  by  which  to  separate  it  from  the  C.  amanus, 
and  the  character  itself  is  not  constant.    Thus  in  jar  No.  8840  from 
Union  County,  Tenn.,  one  specimen  has  both  interuasals,  a  second  has 
but  one,  and  a  third  is  without  any.    lu  jar  No.  12046  from  Moant 
Carmel,  111.,  nearly  all  the  specimens  lack  the  interuasals,  but  one  of 
them  has  the  plate  on  one  side. 

Some  other  variations  occur.  Thus  in  a  specimen  from  Jackson,  X.  C, 
(No.  1921),  the  anterior  angle  of  the  frontal  plate  is  produced  forwards 
to  the  interuasals  completely  separating  the  prefrontals.  In  No.  10721 
from  Washington,  D.  C.  there  is  but  one,  a  large  scute,  iu  the  secoud 
row  of  temporals,  and  two  rows  of  scales  are  of  the  color  of  the  abdo- 
men, which  contrasts  strongly  with  that  of  the  dorsal  regions.  Tbe 
specimen  is  quite  intermediate  between  this  species  and  the  0.  r^rmw. 
In  some  speciuuMis  the  superciliary  is  larger  than  the  postocular;  in 
others  the  reverse  is  the  case.     1925:   13,5:  127+1+32:  260,46^. 
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Carphophiops  vermis  Kenu. 

Cope,  Check  List  Batr.  Rept.  N.  Amer.,1875,  p.  34.  CeZif/a  rennt^  Kennicott,  Proc. 
Acad.  Phila.,1859,  p.  99. 

The  distribution  of  this  species  is  in  the  southwestern  part  of  the 
eastern  region. 

TANTILLA  Bd.  Gird. 

Cat.  Serp.  N.  A.,  1853,,  p.  131;  Cope,  Jonrn.  Acad.  Phila.,  1875,  p.  143  ;  Bull.  U.  S.  Nat. 
Mu8.,32,  p.  52,  1887;  Homalocranium  Bum.  Prodrome  Class  Rept.  Ophid.,  1853, 
p.  94 ;  Gunther,  Cat.  Col.  Snakes  B.  M.  1858,  p.  18. 

Head  depressed,  continuous  with  the  body.  Cephalic  plates  normal. 
Interuasals  and  prefrontals  two  each.  Posterior  maxillary  tooth 
grooved.  Two  nasals,  nostrils  in  the  anterior  plate.  No  loral.  Ante- 
rior orbital  one;  posterior  one  or  two.  Byes  below  the  medium  size. 
Body  subcylindrical ;  tail  short.  Scales  smooth.  Postabdominal  scu- 
tella  bifid.    Subcaudals  all  divided. 

This  genus  is  distributed  throughout  the  Neotropical  Eealm  except- 
ing the  West  Indian  Eegion,  Trinidad  excepted.  Its  species  are  espe- 
cially abundant  in  the  Central  American  district.  Three  species  are 
found  in  the  Nearctic  Kealm.    They  differ  as  follows: 

I.  SnperioT  labiala  six ;  orbitals  1-1 

Muzzle  produced ;  preorbital  not  in  contact  with  superciliary  nor  nasal ;  three 

longitudinal  bands.. 2\  calamariTia,  Cope. 

Muzzle  less  produced ;  preorbital  in  contact  with  superciliary  and  nasal ;  tempo- 
ral one ;  three  bands T.  bimaculataj  Cope. 

Temporals  two  ;  no  bands T.  gracili»j  Bd.  and  Gird. 

IT.  Superior  labials  seven ;  orbitals  1-1. 

Coloration  uniform T.  planicepSy  Blaiuv. 

III.  Superior  labials  seven;  two  postorbitals. 

A.  Postnasals  in  contact  with  preocnlar,  or  nearly  so. 

B.  Posterior  labials  elevated,  separated  from  parietals  by  one  temporal. 

From  slender;  a  yellow  black  bordered  collar  near  parietal  plates;  below  red. 

T.  miniata,  Cope.** 
BB.  Posterior   labials  elevated,   bounded  above  by  two  temporals  (longitud- 
inally). 
Urosteges  68;  head  black  with  yellow  collar;  body  brown  with  three  yellow 

stripes , T.  tamiaiOy  Boc. 

Urosteges  5&-6.3 ;  labials  higher;    first  inferior  labials  separated;   black 

everywhere,  with  yellow  collar T,  moestay  Gthr. 

Urosteges  37 ;  black  above,  with  yellow  collar;  yellowish  below. 

T.  avhistosaf  Boc^ 
Frontal  narrower^  posterior  labials  higher,  body  light,  dark  banded. 

T.  melanocephala^  Linn. 

Frontal  wider ;  posterior  labials  lower ;  body  uniform  red T.  rubra,  Cope. 

BB.  Posterior  labials  lower,  bounded  above  by  two  temporals  (longitudinally). 
C.  Inferior  labials  of  first  pair  in  contact  on  the  middle  line. 

Postnasal  very  small ;  collar  far  behind  head  ;  body  banded  ;  urosteges  51. 

T.  armillata,  Cope. 

Postnasal  large;    collar  crossing  parietal  scute;    body  unicolor;    below 

whitish ;  urosteges  35 T,  coronata,  Bd.  and  Gird. 

*  Homalocranium  deppei,  Boc.  Miss.  Sci.  Mex.,  isas,  p.  584,  pi.  xxxvi,  f.  H^^'^'^ 
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CC.  Inferior  labials  separated  by  symphyseal. 

Urostegeh  G7  ;  postnasal  large,  bonnded  below  by  first  labial ;  ayolloweoUar. 

T.  TttuMl^^  Cope. 
Urosteges  57 ;  postnasal  chiefly  bounded  by  second  labial ;  head  bUct  bo 

collar T,  n\gricfft,lktm. 

Urosteges  39  ;  first  labial  rising  to  nostril ;  head  and  body  nniform. 

7.  eaKvk,  Cope. 
Urosteges  25  ;  nasals  not  interrupted  by  first  upper  labial ;  head  dark  vitb 

a  palo  occipital  spot T.  Mrait/omM,  Hallov. 

AA.  Postnasals  separated  from  preocular  by  a  wide  space. 

Urosteges  57  ;  unicolor,  pale ;  top  of  head  and  collar  black. 

T.jifli/tf«,  Cope 

Urosteges  66 ;  last  upper  labial  larger  than  sixth  ;  body  above  with  black 

and  white  half-rings T.  <emtciaefa,  D.andE 

Tantilla  gracilis  Bd.  and  Gird. 

Cat.  Scrp.  N.  Amer.,  1853,  13*2 ;  Cope  Check  List,  1875,  p.  35 ;  Homalocramum  fwk 
Bocourt  Mission  Scient.,  Mexique  1883,  p.  579,  PI.  xxxvi,  Fig.  5;  Jau,  Icon.  Geu. 
Ofid.  I,  15  ii,  Fig.  1.     TantiUa  JutUowellii  Cope,  Proc  Acad.  Phila.  18f)0,  p.  n. 

The  postnasal  and  preocular  plates  are  sometimes  separated  in  ibis 
species.    On  such  a  specimen  the  T,  hallowelUi  was  proposed. 
Western  Texas. 

Tantilla  planiceps  Blainv. 

Cope,  Jour.  Acad.  Phila.,  1875,  p.  143;  Coluber  planiceps  BlaiuTille,  Anier.  Mob.  Hi»t. 
Nat.,  Paris,  iii,  1834,  p.  62,  PI.  xxvii,  Figs.  3,  lUi,  36;  Homalocranium  pl^fMift 
Dam..  Bibr.  Erp.  Gen.  vii,  1834,  p.  857;  Bocourt  Miss.  Sci.  Mex.,  1883,  p.  581,  PI  . 
XXXVI,  Fig.  7;  Jan,  Icon.  Gen.  Ofid.  I,  15  ii,  Fig.  2. 

Lower  California. 

Tantilla  nigriceps  Kennicott. 

Proc.  Acad.  Phila.,  1860,  p.  3^8;  Cope  Check  List  Batr.  Rept.  N.  Amer.,  18:5,  p. S: 
Scoh'co})kt8  fumicejys  Cope,  Proc.  Acad.  Phila.,  1860,  p.  371 ;  Homalocraniumfn»- 
cuhnn  Boc.  Miss.  Sci.  Mex.  Rept.,  1883,  p.  582,  PI.  xxxvi,  Fig.  8  (abuormally  wilt 
two  preocular  plates). 

In  a  specimen  of  this  species  from  southwestern  Texas  there  is  bar 
one  postocular  on  one  side. 
Texas  generally,  except  the  east. 

TantiUa  coronata  Bd.  and  Gird. 

Cat.  Serp.  N.  Amer.,  1853,  p.  131 ;  Cope,  Jour.  Phil.  Acad.,  1875,  p.  144 ;  Eomaloer»i»^ 
coronatum  Bocourt  Mission  Sci.  Mexique  Reptiles,  1883,  p.  589,  PI.  xxxvn,  Fig- •*'• 
Homalocranium  wagnerii  Jan,  Icon.  Geu.  Ofid.  I,  14  ii.  Fig.  3. 

Gulf  States  to  Florida  inclusive. 

In  its  distribution  this  species  extends  mach  farther  east  thau  aoyt^f 
its  North  American  congeners.  It  is  yet  rare  in  museums.  A  spe"*- 
men  is  in  my  collection  from  Volusia,  Lake  George,  Florida. 
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VIRGINIA  Bd.  and  Gird. 

Cat.  Serp.  N.  Amer.,  1853,  p.  127;  Cope,  Bull.  U.  S.  Nat.  Mus.,  32,  1887,  p.  53. 

Head  distinct  from  the  body.  Cephalic  plates  normal.  Two  nasals ; 
posterior  one  not  invaded  by  the  nostril.  Prefrontals  and  loral  entering 
into  the  orbit,  and  suppressing  the  anteorbitals.  Snperciliaries  well 
developed.  Geneial  scuta,  2  pairs.  Pupil  circular.  Scales  smooth. 
Postabdominal  scutellum  bifid.    Subcandal  scuta  all  divided. 

The  distinction  of  the  head  from  the  neck  and  the  relatively  narrow 
frontal  plate  in  this  genus  suggest  affinities  to  the  GoronellindB.  The 
lateral  head  scuta  are  like  those  of  Bhabdosoma  and  its  immediate 
allies 

But  two  species  are  known : 

Scales  wider,  iu  15  rows V.raleria. 

Scales  Darrow,  in  17  rows •- T.  elegans 

The  species  occur  in  both  the  eastern  and  Anstroriparian  districts ; 
the  F.  elegans  in  the  western  part  of  the  latter  only. 

Virginia  Valerias  Bd.  and  Gird. 

Cat.  Serp.  N.  Amer.,  1853,  p.  127;  Cope,  Check  List  Batr.  Rept.  N.  Amer.,  1875,  p.  35; 
Jan,  Icon.  Gen.  Opli.  i,  12  ii*;  Fig.  5;  Carphophis  harperUi  Dam.,  Bibr.  Erp  Gen., 
1854,  VII,  p.  135. 

Not  yet  found  north  of  the  Carolinian  division  of  the  eastern  district. 

Virginia  elegans  Kenn. 

Proc.  Acad.  Phila.,  1859,  p.  99;  Cope,  Check  List  Batr.  Kept.  N.  Amer.,  1875,  p.  35; 
Jan,  Icon.  Gen.  Oph.  i,  12  ii;  Fig.  (I 

The  specimens  show  considerable  variation  iu  the  number  of  the 
postocnlar  scuta.  Thus  in  two  specimens  from  Fort  Towson,  Arkansas, 
(2055),  there  are 3 on  each  side;  in  12023,  from  Mount  Oarmel,  Illinois, 
there  are  2  on  each  side ;  and  in  13632,  from  Helotes,  Texas,  the  2  are 
fused  into  a  large  one  on  each  side. 

The  difference  between  this  species  and  the  F.  valeriw  are  restricted 
to  the  form  and  number  of  the  scales.  Beyond  these  I  have  not  been 
able  to  detect  any. 

CONTIA  Bd.  and  Gird. 

Cat.  Serp.  N.  Amer.,  185-3,  p.  110 ;  Cope,  Proc.  Acad.  Phila.,  1860,  p.  251 ;  Bull.  U.  8. 
Nat.  Mu8.,  1887,  p.  53;  Sonora  Bd.  and  Gird.,  Cat.  Serp.  N.  Amer.,  1853,  p.  117; 
EirenU  Jan,  Elenco  Sist.  d.  Ofidi,  1863,  p.  48. 

Dentition  complete,  and  the  teeth  of  maxillary  bone  of  equal  length. 
The  scales  are  smooth  and  without  pits,  and  the  anal  plate  is  divided. 
The  head  shields  are  normal ;  the  nasal,  usually  entire  in  the  genus,  is 
sometimes  divided  by  a  suture  from  the  nostril  to  the  labial  border. 
Two  pairs  of  geneials ;  a  loreal ;  rostral  obtuse.  The  head  is  little  dis- 
tinct from  the  body,  and  the  pupil  is  round.  *  . 
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This  genns  is  widely  distribnted  over  the  warmer  temperate  regions 
of  the  Northern  Hemisphere.  Several  species  are  described  by  Jan 
from  Syria.  The  division  of  the  nasal  plate  is  never  complete,  although 
it  is  present  below  the  nostril  sometimes.  1  suspect  that  the  Sonora 
of  Baird  and  Girard  is  established  on  a  species  of  this  genns.  They 
state  that  the  nasal  plates  are  distinct,  bat  on  examioation  of  the 
typical  specimen  I  find  that  this  is  not  the  case.  The  rostral  plate  is 
not  more  prominent  than  in  the  (7.  episcopa^  and  the  division  of  the 
superciliary  plate  is  probably  abnormal. 

The  three  North  American  species  difier  as  follows : 

Scales    in  17  Rories;    snperior  labials  8:  body  compressed  bebiDd;  black   above. 

C.pygtn 

Scales  in  15  series ;  saperior  labials  7 ;  body  not  compressed ;  rostral  rather  promi- 
nent ;  ligbt,  with  or  without  black  cross-bars C.  qw'wwpa 

Scales  in  15  rows;  superior  labials  7 ;  body  not  compressed;  rostral  not  prominent; 
back  brown,  with  pale  borders;  sides,  lerd  colored  ;  oelow  cro68>barred..C.  miHt 

The  0.  pygcea  is  Floridian ;  the  (7.  episcopa  from  Texas  and  the  Sonoran 
region,  and  the  0.  mitM  is  from  Oalifornia. 

Contia  pygaea  Cope, 

Proc.  Acad.  Phila.,  1871,  p.  222. 
The  belly  is  salmon  red  in  life.    Florida. 

Contia  episcopa  Kennicott. 

Cope,  Check  List  N.  Amer.  Batr.  Rept.,  1875,  p.  36 ;  Bnll.  U.  S.  Nat.  Mas.  No.  20, 1^, 
p.  21.  Lamprosoma  episoopum  Kcnn.,  U.  S.  Mex.  Bound.  S  irv.,  ii,  18^9,  p.  22,  PI. 
VIII,  Fig.  2.     Hotnalosoma  episcopum  Jan,  Icon.  Gen.  Ophid.,  i,  13,  iv,  Fig.  2. 

Scales  in  fifteen  rows,  all  smooth:  superior  labials,  seven;  the  orbit 
bounded  by  the  third  and  more  largely  by  tbe  fourth ;  loreal  small, 
quadrangular,  longer  than  high ;  oculars,  i-2  ;  anterior  short,  covered 
above  by  superciliary ;  postoculars  resting  on  fourth  labial ;  fifth  nnd 
sixtU  labials  equal,  as  high  as  long }  parietals  large,  long ;  frontal  longer 
than  wide;  prefontals  transverse.  Interuasals  partly  separated  by 
rostral,  which  is  not  very  prominent.  Inferior  labials  six,  first  pair 
meeting,  fourth  largest.  Postgeneials  extremely  short.  Temporals  little 
larger  than  body-scales,  1-2.  Muzzle  obtuse ;  head  scarcely  distinct ; 
eye  small.  Gastrosteges  163;  anal  1-1;  urosteges  varying  in  Texan 
specimens  from  35  to  45. 

There  are  three  well-marked  color  varieties,  which  pass  into  each 
other.    They  are  as  follows : 

Ground  color  ashen  to  rosy,  ^rith  the  scales  broadly  tipped  with  brown.  A  few  only 
of  the  median  rows  of  dorsal  scales  may  be  red,  and  the  top  of  tbe  head  may  or 
may  not  be  brown C.  e.  episcopa. 

Groand  color  light  yellow,  tinged  with  brown  above ;  three  median  dorsal  rows  oraDge. 
Top  of  head,  from  anterior  border  of  frontal  to  near  end  of  occipitals,  black.  A 
transverse  black  spot  commencing  on  the  foarth  scale  behind  the  occipitals,  two 
scales  long,  and  including  the  fourth  row  of  scales  from  the  gastrosteges  on  each 
side c.  e,  iarquata, 
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Back  trayersod  by  from  nineteen  to  twenty-one  black  crosB-bands  of  three  and  a 
half  scales  in  length  ;  there  are  six  ou  the  tail.    Belly  uniform C.  e.  isozona. 

These  subspecies  pass  into  each  other  by  distinct  gradations,  although 
the  iutermediate  forms  are  less  abaudaut  thau  the  types. 

This  is  a  characteristic  species  of  western  Texas.  It  is  common  west 
of  Fort  Worth  to  Fort  Concho  and  about  Helotes  in  the  South.  It  ex- 
hibits a  great  range  of  color- variation,  and,  since  it  is  evident  that  the 
C.  isozona  must  be  reckoned  as  one  of  its  varieties,  its  range  extends  to 
Utah  and  Arizona. 

Contia  epiacopa  episcopa  Kenn. 

• 

Cope,  Bull.  U.  S.  Nat.  Mus.  No.  20,  1>^0,  p.  21 ;  Cope,  Bull.  U.  S.  Nat.  Mns.,  No.  20, 
1880,  p.  21.  Lamproaoma  episcopum  Kennicott,  U.  8.  Mex.  Boand.Snrv., ii,  Reptiles, 
1859,  p.  22;  PI.  viii,  Fig  2.  Homalosoma  episcopum  Jan,  Icon.  Gen.  Ophid.,  i,  V.i, 
iv,  Fig.  2. 

Texas. 

Contia  epiacopa  torquata  Cope. 

Bun.  U.  S.  Nat.  Mns.,  No.  17,  1880,  p.  21. 

Northern  Texas. 

Contia  epiacopa  isozona  Cope. 

Bull.  U.  S.  Nat.  Mns.,  No.  20,  1880,  p.  21.  Contia  isozona  Cope.,  Free.  Acad.  Phila., 
1866,  p.  304.  Kept.  U.  8.  G.  G.  Surv.  W.  of  100th  Mer.,  v.  p.  537,  PL  xviii, 
Figs.  1-la. 

There  are  four  specimens  of  this  form  in  the  collection ;  in  two  of  them 
the  ground  color  is  ashy,  in  two  red. 

I  suspect  that  the  Sonora  semiannulata  of  Baird  and  Girard  was  estab- 
lished on  an  abnormal  specimen  of  this  subspecies.  That  specimen  is 
remarkable  in  having  the  superciliary  plate  divided  symmetrically  on 
each  side  by  a  sutnre,  which  cuts  oflf  a  plate  whose  apex  reaches  the 
parietal  and  which  Baird  and  Girard  term  a  third  postocular.  The 
muzzle  was  somewhat  wrinkled,  so  as  to  produce  folds  of  the  integu- 
ment; this  led  to  the  mistaken  belief  that  the  nasal  is  divided.  Omit- 
ting these  two  characters,  there  remains  only  a  slightly  more  protuber- 
ant rostral  plate,  which  is  not  more  in  my  opinion  than  an  individual 
peculiarity.  The  coloration  is  identical  with  that  of  the  0.  e,  isozona. 
More  specimens  will  be  necessary  to  settle  the  question  definitely. 
Should  the  identification  here  suggested  prove  necessary,  the  name  of 
the  species  will  stand  as  Contia  itemiannulata,  with  the  subspecies  epis- 
copa^  torquata,  and  semia^mulata. 

Contia  mitiB  Bd.  and  Gird. 

Cat.  Serp.  N.  Amor.,  18r>;?,  p.  100;  Check  List  Batra.  Rept.  N.  Amer.,  1875,  p.  36. 
Homalosona  mite^  Jan.  Icon.  Gen.  Oph.  i,  13,  iv,  Fig.  1. 

California. 

LODIA  Bd.  and  Gird. 

Bd.  and  Gird.,  Cat.  Serp.  N.  Amer.,  1853,  p.  116. 

Head  distinct  from  the  body.  Two  frontal  plates,  a  small  anterior  one 
being  situated  between  the  post-frontals  immediately  in  advance  of  the 
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frontal  proper.    One  nasal.    Loral  entering  into  the  orbit ;  above  it  one 

auteorbital.    Snperciliaries  well  developed.    Genieals,  one  pair.    Papil 

circular.    Scales  smooth.    Postabdominal  scntella  bifid.    Subcaadals 

all  in  pairs. 

Iiodia  tenuis  Bd.  aod  Gird. 

Cat.  Rept.  N.  Amer.  Serpents,  p.  IIG,  18S3;  Cope,  Check  List  N.  Amer.,  Batr.  Rapt, 
p.  36,  187rK 

This  species  so  mnch  resembles  the  Gontia  mitts  as  to  lead  to  the  sag. 
picion  that  its  generic  peculiarities  are  abnormalities  of  the  head  scuta. 
The  relations  of  the  loreal  plate  are,  however,  symmetrical,  and  the 
frontal  plate  is  wider  than  in  the  (7.  mitia.  The  coloration  is  identical 
in  alcohol.  The  head  is  relatively  shorter.  To  this  fact  are  to  be  as- 
cribed its  tegumental  peculiarities.  It  is  in  any  case  a  type  of  recent 
origin. 

Puget  Sound,  Oregon. 

CEMOPHORA  Cope. 

Proc.  Acad.  Phila.,  1660,  p.  244;  BaU.  U.  8.  Nat.  Mas.,  32,  1867,  p.  50 ;  Jan,Eliiiieo 
Sist.  d.  Ofidi,  1S63,  p.  45. 

Head  small,  continuous  with  the  body.  Bostral  plate  large,  promi- 
nent, subtrihedral.  One  pair  of  prefoutal  plates,  and  one  of  iDter- 
nasals.  One  nasal ;  nostril  in  the  middle.  One  loral.  Pre  and  post  or- 
bitals  present.  Snperciliaries,  eyes,  and  mouth  small.  Teeth  longer 
posteriorly.  Scales  smooth.  Postabdominal  scutum  entire;  subcaa- 
dals bifid. 

But  one  species  of  this  genus  is  known.  Its  general  characters  are 
as  follows : 

Scales  in  nineteen  rows;  superior  labials  six,  the  eye  over  the  third ;  tail  aboat  one- 
eighth  of  total  length ;  red,  crossed  by  pairs  of  black  rings  separated  by  a 
yellow  one,  which  is  divided  by  a  black  spot  on  the  side C.  coocinm. 

Cemophora  ooccinea  Blamenbach. 

Cope,  Proc.  Acad.  Phila.,  1660,  p.  244. 

Coluber  coceineus  Blnmenbach,  in  Licit,  and  Voigts  Magazine,  v,  1786,  PI.  v;  Gmelio, 

Syst.  Nat.,  Ed.  xiii,  i,  iii,  1768,  1877 ;  Harlan,  Jour.  Acad.  Phila.,  v,  1827,  p.  356. 
Heterodon  ooccineua  Schleg.  Ess.  Physion.  Serp.,  1837,  102,  PI.  iii,  Figs-lfi,  16. 
lihinostoma  coccinea  Holbrook,  N.  Amer.,  Herpet.,  iii,  1842,  125;  Bd.  and  Gird.,Cst., 

1853,  118. 
Simotes  coccineus  Dum.  Bibr.,  Erp.  Gen.  vii,  1854 ;  Giinther,  Cat.  Colnbr.  Snakes,  Brit. 

Mus.,  1656. 
Cemophora  copd  Jan,  Archiv.  p.  la  Zoolog.  Modena,  ii,  1863,  p.  21. 

Tlie  Cemophora  coccinea  is  a  species  of  the  Austroriparian  region,  bnt 
it  has  not  been  found  in  tbe  Texan  district,  nor  does  it  ascend  the  Mis- 
sissippi Eiver  as  far  as  the  region  extends.  It  is  especially  abnudant 
in  Florida.  The  specimen  from  Tennessee  described  by  Jan  under  the 
name  C,  copei  presents  the  abnormality  of  the  loreal  reaching  the  orbit 
below  the  preocular. 
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GTALOPIUM  Cope. 
Proc.  Acad.  Phila.,  1860,  243;  Bull.  IJ.  S.  Nat.  Mus.,  1887,  .32,  p.  52. 

Form  stout,  tail  short.  Head  slightly  distinct,  large,  depressed. 
Hostral  plate  acute,  its  anterior  border  elevated,  its  upper  surface 
concave.  It  is  produced  backwards,  separating  the  internasals  and  pre- 
frontals. Internasals  present;  prefrontals,  one  pair.  Nasal  confounded 
with  the  first  labial,  a  groove  from  the  nostril  to  the  suture  of  the  sec- 
ond labial.  No  loreal,  its  place  supplied  by  the  prefrontal.  One  pre- 
ocnlar.  Postgenitals  rudimental.  Scales  smooth  ;  anal  and  subcaudal 
scntella  divided.-   Teeth  small,  of  equal  lengths.    Pupil  round. 

This  genus  introduces  us  to  a  type  which  is  especially  Mexican  and 
which  includes  the  genera  Ficimia  Gray,  Ogmius  Cope,  and  Conapsi^ 
Gtinther.  SymphoUs  Cope  is  probably  also  allied,  as  well  as  perhaps 
QeagraB  Cope.  They  all  have  protuberant  rostral  shields,  which  are  in 
the  first  three  genera  named  more  or  less  recurved.  Besides  the  G,  camim 
there  is  but  one  species  of  Gyalopium,  the  (?.  puhUum  Cope,*  which 
has  been  found  in  Yucatan. 

Rostral  plate  reaching  frontal ;  seventeen  rown  of  scales ;  seven  labials ;  quadrate 
brown  dorsal  spots;  larger G,  publium. 

Roatral  not  reaching  frontal ;  seventeen  rows  of  scales ;  seven  superior  labials ;  trans- 
verse brown  bands  ;  smaller G.  oanum, 

Gyalopium  canum  Cope. 

Proc.  Acad.  Phila.,  I860,  p.  241.  Coues,  U.  S.  G.  G.  Expl.  Sarv.  W.  100th  Mer.,  V,  p. 
624,  PI.  XVIII,  f.  2,  2a;  Cope,  Check  List  N.  Amer.  Batr.  Rept.,  1875,  p.  .36.  Floimia 
cana  Garman,  Mem.  Mus.  Coinp.  Zool.,  Cambr.,  viii,  188.3  p.  161. 

Arizona. 

ABASTOR  Gray. 

Cat.  Snakes  Brit.  Mus.,  1849,  p.  78;  Bd.  and  Gird.,  Cat.  Serp.  N.  Amer.  185.3,  p.  125; 
Cope,  Bull.  U.  8.  Nat.  Mus.  32,  1887,  p.  53. 

Head  subconical,  continuous  with  the  body.  Cephalic  plates  normal. 
One  nasal,  grooved  beneath  the  nostril.  No  an  teorbitals.  One  loral,  to- 
gether with  the  prefrontals,  constituting  the  orbit  anteriorly.  Teeth 
equal.  Pupil  circular.  Scales  smooth.  Last  abdominal  scutellum  bifid. 
Subcaudals  all  bifid. 

This  genus  is  represented  by  a  single  species,  which  inhabits  the 
sonthern  part  of  the  Neartic  region.    It  is  thus  characterized : 

Scales  in  nineteen  rows;  superior  labials  seven ;  tail  one-seventh  of  total  length,  or 
shorter.  Bluish  black,  with  three  red  stripes  above  ;  below  flesh  colored,  with  a 
series  of  bluish-black  spots  on  each  side A.  erythrogrammus. 

Abastor  erythrogammns  Dandin. 

Gray,  Cat  Snakes  Brit.  Mus.,  1849,  78  ;  Bd.  and  Gird.,  Cat.  Snakes  N.  Amer.,  ia')2, 

125  ;  Cope  Check  List  Batr.  Rept.  N.  Amer.,  1875,  35. 
Coluber  erythrogrammus,  Daud.,  Hist.  Rept.,  vii,  1799,  93,  Tab.  83,  Fig.  2  Holbr.,  N. 

Amer.  Herp.,  Ist  ed.,  i,  1836,  115,  PI.  xxii. 


*  Proceeds.  Acad.  Phila.,  18(36,  p.  126.     Ficimia  ornafa  Bocourt,  Mission  Scientif.  de 
Mexique,  p.  571,  PI.  xxv,  Fig.  10. 
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Helicops  erythrogammu9  Wagl.,  Nat.  Syst.  Amph.,  1830, 170  ;  Holbr.,  N.  Amer.  Herpn 

2d  ed.,  Ill,  1842,  107,  PI.  xxv. 
Bomalopsis  erythrogrammus  Boie,  Isis,  1827,  551 ;  'Calopisma  ergtkrogrammnm  Dam. 

and  Bibr.,  Erp.  Gan.,  viii,  854  ;  Jan,  Icon.  Qen.  Ofid.,  ii,  29,  iv,  Fig.  2. 
HydropB  ertjthrogrammus  Garman,  Mem.  Mas.  Comp.  Zool.  Cambr.,  viii,  1843,  p.  141 

Austroriparian  region,  eastern  part,  inclading  Florida. 

PARANOIA  Gray. 

Cat.  Snakes  Brit.  Mur.,  1848,  p.  74;  Bd.  and  Gird.,  Cat.  Serp.  N.  Amer.,  1853,  p.  V33; 
Cope,  Bull.  U.  S.  Nat.  Mus  32,  18-^7,  p.  52. 

Head  slightly  distinct  from  the  body.  Internasal  plate  single.  One 
nasal  grooved  beneath  the  nostril.  No  preorbital ;  prefrontal  andloral 
constituting  the  anterior  portion  of  the  orbit.  Postorbitals  present. 
Scales  smooth.     Postabdominal  scutella  bifid.    Subcaud.ils  in  pairs. 

This  genus  is  known  from  the  Louisianian  district  of  the  Aostroripa- 
rian  region.  It  does  not  occur  in  the  Texan  district  and  is  rare  in  tbe 
Floridan.  It  is  represented  by  only  one  species,  which  is  defined  as 
follows : 

Dorsal  dcales  in  nineteen  rows  ;  snperior  labials  seven;  two  postocalari* ;  Uilfroa 
one-fifth  to  one-seven tli  total  leugtli.  Bluinb  blick,  witb  snbqaadrate  red  spou 
on  the  sides ;  belly  red,  with  bluish-black  spots F.  a^fvn. 

Farancia  abacnra  Holbrook. 

Bd.  and  Gird.,  Cat.  N.  Amer.  Snakes  1853,  p.  123;  Cope  Check  List  Batr.  KeptK. 

Amer.  1875,  35. 
Cohihur  abacuriis  Holbr.,  N.  Amer.  Herp.  i,  18:56, 119,  PI.  xxiii. 
Homalopsis  ReinwardtH  Schl.,  Ess.  Phys.  Serp.  Part,  descrip.,  1837,  357. 
Hydrops  JReinwardtii  Gray,  Zool.  Misc.  1842,  67. 
Hydrops  abacurus  Dum.  &  Birb.,  Erp.  Gen.  Tab.  65. 
Helicops  abaourus  Holbr.,  N.  Amer.  Herp.  2d  ed.  iii,  1842,  iii,  PI.  xxvi. 
Farancia  Di^mmondi  Gray,  Zool.  Misc.  1842,  68. 
Farancia  fasciata  Gray,  Cat.  of  Snakes,  Brit.  Mus.  1849,  74. 
Calopisma  abacurum  Dum.  Bibr.,  Erp.  Geii.  vii,  1864. 

Hydrops  ahacur us  Garman,  Mem.  Mus.  Comp.  Zool.  Cambr.  vin  1843,  p.  144. 
Calopisma  JieitiwardUi  Jan,  Icon.  Gen.  Ofid.  ii,  29  vi,  tigs.  1,  2. 

Dr.  E.  W.  Shufeldt  found  this  species  abundant  near  New  Orleans. 
He  says  that  it  is  generally  present  in  swampy  ground,  or  on  the  shores 
of  water,  coiled  beneath  logs  and  other  objects.  It  is  of  a  gentle  dis- 
position, and  grows  to  a  considerable  size,  one  specimen  sent  by  him 
to  the  National  Museum  measuring  nearly  6  feet  in  length.  The  spe- 
cies ranges  north  to  southern  Indiana. 

Louisianan  district  of  Austroriparian  Region. 

CHIONACTIS  Cope. 

Proc.  Acad.  Phila.  1H()1,  p.  30.1;  Check  List  N.  Amer.  Batr.  Kept.  1«75,  p.  35;  Boll. 
U.  S.  Nat.  Mus.,  1687,  p.  53.  Lamprosoma  Hallowell,  Proc.  Acad.  Phila.  1856,  p. 
310;  Report  Snrv.  U.  S.  Pac  R.  R.  x  1859,  Williamson's  Kept.,  p.  15;  (preoc- 
cupied). ^  y 
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Teeth  of  equal  length,  posterior  ones  not  channeled ;  head  depressed^ 
eyes  small;  a  prominent  rostral,  two  internasals  and  two  prefrontals; 
one  anterior  ocular;  a  loreal. .  Anal  plate  and  subcaudal  scuta  divided ; 
scales  smooth. 

I  have  referred  this  genus  to  the  Oalamarinae,  where  it  has  some 
affinity  to  Gontia  and  to  Conopsis.  It  is  a  transitional  form.  Two 
species  are  known  which  differ  as  follows : 

Yellow  with  black  cross  bands,  or  annul! C.  occipitaUs, 

Brown  with  darker  narrow  longitudinal  stripes C.  diasii. 

The  C.  diasii*  Cope  has  been  found  in  the  state  of  Puebla,  Mexico; 
the  C.  occipitalis  is  so  far  only  known  from  the  deserts  of  the  lower 
Colorado  £iyer,  Arizona. 

Chionactis  occipitalis  Hallow. 

Cope,  Proc.  Acad.  Phila.  1866;  p.  310;  Check  List  Batra.  Kept.  N.  Am.  1875,  35. 
Rhino8toma  occipitale  Hallowell  Proc.  Acad.  Phila  1854,  95 :  LamproBoma  occipilale 
Hallow,  1.  c.  18c6,  310;  Baird  U.  S.  Mex.  Bound.  Survey,  1869,  21,  PI.  xxi,  tig.  1. 

A  variety  of  this  species  was  described  by  Kennicott  under  the  name 
of  C  0.  annulatus  {op,  dt)  based  on  two  specimens  from  the  Colorado 
Desert.  They  only  differ  from  the  tyi)e  in  the  continuance  of  the  black 
cross  bands  across  the  abdomen,  forming  complete  rings.  Ko.  2105;  15, 
7  :  172,  43 :  350,  64  mm. 

The  light  color  of  the  specimens  of  this  species  in  alcohol  is  yellow 
in  life,  with  some  pink  intermixed,  forming  a  handsome  combination  of 
colors. 

RHINOCHILnS  Bd.  and  Gird. 

Cat.  Rept.  N.  Amer.  Serpents,  p.  120 ;  Cope,  Check  List  N.  Amer.  Batr.  Rept.,  1875, 
p.  36;  Proc.  Amer.  Phila.  Soc,  1886,  487;  Bulletin  U.  S.  Nat.  Mhs.,  1887,  p.  52. 

Head  separated  from  the  body  by  a  moderately  contracted  neck. 
Bostral  plate  produced,  but  not  recurved  above.  Internasal  and  pre- 
frontal plates.  Two  nasals;  nostrils  between.  On  loreal.  One  anterior 
orbital.  Scales  smooth.  Postabdominal  scutella  entire.  Subcaudal 
scatella  all  undivided. 

Two  species  of  this  genus  are  known,  as  follows: 

Scales  in  twent^^-three  rows]  labials  eight;  tail  one-tenth  total  length.  A  dorsal 
series  of  numerons  square  black  spots  separated  by  red  spaces,  sides  black -varied ; 
belly  white  iJ.  lecaniii 

Scales  in  seventeen  rows;  labials  eight;  tail  one-eighth  total  length ;  a  few  broad 
and  long  cross  bands  on  body  above,  extending  to  the  borders  of  the  belly. 

K.  antoniiA 


*  Proc.  U.  S.  Nat.  Mus.  1886,  p.  188.    Toluca  lineata  Kenn.  hino  Conopsis  lincatua  Bo- 
court  Mission  Sci.  de  Mexiqae  Reptiles,  p.  .505,  PI.  xxv,  fig.  4 ;  not  Toluca  lineata  Kenn. 
t  Dug<;8,  Proc.  Amer.  Philos.  Soc,  1886,  p.  290 ;  fom  Mazatlan,  Mexico. 
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RhlnochiluB  leoontei  Bd.  and  Gird. 

Cat.  N.  Anicr.  Serp.,  1853,  IW  ;  Baird  U.  8.  Mex.  Bound.  Surv.,  ii,  Rept.,  p.  21,  PI. 
XX;  Cope,  Check  List  Batr.  Rept.  N.  Amer.,  1875,  '^,  Jan.  Icon.  Gen.  06d.  in, 
48  ill,  Fig.  1. 

This  species  displa3^s  remarkable  variatioDS  in  coloratioD.  In  No. 
5168  the  large  blotches  are  peifectly  distinct,  and  their  lateralintCT- 
8i)aces  have  but  faint  traces  of  markings.  In  2020,  2023,  2030,2031, 
11743,  and  1178i,  all  of  small  size,  and  8ome  fully  grown,  there  is  a 
vertical  black  spot  between  the  dorsal  blotches  on  each  side.  Id  S376, 
4471,  and  4472  the  entire  space  on  the  sides  between  the  dorsal  blotches 
is  marked  with  a  black  spot  on  the  center  of  each  scale.  No8. 8021 
and  8022  are  morft  like  the  first  noted  variety,  but  carry  the  peculiarity 
further.  The  dorsal  blotches  are  perfectly  distinct  from  each  other, 
and  are  truncate,  and  not  narrowed  at  their  inferior  border.  Very  few 
of  the  scales  have  light  centers,  and  there  are  no  intermediate  lateral 
spots.  Belly  spots  sparse.  In  No.  8022  a  wide  longitudinal  median 
black  band  forms  with  the  occipital  spot  an  anchor-shaped  figoie. 
This  variety  is  approached  nearly  by  the  second  and  only  other  species 
of  the  genus,  the  R.  antanii  Dug^s,  which  has  the  black  cross  bands 
fewer  in  number  and  wider.  It  is  from  Mazatlan.  Individuals  also 
differ  in  the  relative  size  of  the  loreal  plate  and  number  of  cross  bare. 
In  one  from  the  Canadian  River  there  are  thirty -seven  rings,  in  one 
from  the  Llano  £stacado,  twenty-six.  In  another  from  the  same  locality 
the  abdomen  is  black  tesselated ;  in  all  others,  white. 

The  range  of  the  Bhinochilus  lecontei  is  throughout  the  Sonoran  dis- 
trict. The  most  eastern  and  northern  locality  known  for  it  is  Garden 
City,  in  southwest  Kansas  where  Prof.  Cragin,  of  Topeka,  obtained  a 
specimen.  It  presents  the  anomaly  of  having  the  loreal  plate  to  enters 
the  orbit  below  the  preocular. 

OSCEOLA  Bd.  and  Gird. 

Cat.  Rept.  N.  Amer.  PI.  i,  Serpents,  1853,  p.  133. 

Head  distinct  from  the  body.  Cephalic  plates  normal.  Prefrontals 
extending  to  the  upper  labials,  and  suppressing  the  loreal.  Two  nasals, 
with  nostril  between.  One  anterior  orbital.  Mental  scutella  two  pairs. 
Body  slender,  subcylindrical.  Scales  smooth.  Postabdominal  scutellani 
entire.    Subcaudals  bifid. 

Osceola  elapscidea  Holbrook. 

Bd.  and  Gird.,  Cat.  Serpt  N.  Amer.,  1853,  p.  133;  Cope,  Chock  List,  1875;  p.  36,  Calam- 
aria  elapsoidea  Hoi  brook,  N.  Amer.  Herpet. ,  1842,  iii.  1 19,  PI.  28.    OphibolM  doUaius 
var.  elapaoideus  Garman,  Mem.  Mns.  Comp.,  Zool.  Cambr.,  viii,  1843,  p.  155. 
In  two  specimens  Qf  the  eight  which  have  come  under  my  observa- 
tion, the  loreal  plate  is  present  {Nos.  9689  and  11988).     In  No.  5560 
there  are  two  temporal  scuta  on  one  side,  instead  of  the  normal  number, 
one.    The  Ploridan  district. 
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OPHIBOLUS   Bd.  aud  Gird. 

Cat.  Kept.  N.  Amer.  Pt.  i,  Serpents,  1853,  p.  82.  Cope,  Check  List  North  American 
Batr.  Reptilia,  36, 1875  ;  Proc.  Amer.  Philos.  Soc,  1886,  487  ;  Bull.  U.  S.  Nat.  Mus. 
1887,  p.  78.  Lampropeltis  Fitzinger  nomen  nudumy  Systema  Reptiliam,  1843,  p.  25; 
Cope,  Proc.  Acad.  Phila.,  1860,  p.  254.  Sphenophia  Fitz.,  loc,  cit  nomen  nudum. 
Bellophia  Sockington,  Proc.  California  Acad.  Sci.,  1877,  p.  52. 

Posterior  maxillary  teeth  larger  and  stronger  than  the  anterior. 
Head  but  little  distinct.  Cephalic  scuta  normal.  Rostral  plate  not 
modified ;  loreal  present;  one  preocular.  Scales  smooth,  with  two  api- 
cal pits.  Anal  scutum  entire;  subcandal  scuta  in  two  rows.  Pupil 
round. 

This  genus  represents  in  North  America  the  Cororella  of  the  Old 
World,  but  is  abundantly  distinct  in  its  entire  anal  scutum  and  its 
double  scale  pits.  Its  six  species  form  a  very  homogeneous  group,  and 
although  they  present  abundant  differences  to  the  eye,  critical  examina- 
tion shows  that  their  characters  are  by  no  means  easy  to  determine. 
Some  of  them  (0.  doliatus  and  0.  getulus)  offer  a  degree  of  variation 
within  themselves  which  is  not  equaled  by  any  other  North  American 
species,  with  the  exception  of  the  Eutcenia  sirtaUs.  They  afford  excel- 
lent lessons  in.  the  evolution  of  specific  types. 

The  characters  of  the  species  are  as  follows : 

I.  Temporal  scuta  2  ( I)  2  (3)  3. 

Scales  in  twenty-one  rows ;   large  brown  or  red  dorsal  spots  or  saddles  broadly 
black  bordered,  forming  pairs  of  black  cross  bands  above O.  doliatus. 

II.  Temporal  scuta  2-3-4. 
a  Scales  in  21  -  3  rows. 

Eight  superior  labials ;  numerous  brown  dorsal  saddle  spots  closed  at  the  sides. 

0.  muUiHtratus, 
Seyeu  superior  labials ;  smaller,  head  wide,  distinct/  body  slender ;  numerous 

black  rings  more  or  less  split  with  red O.  pyrrhomelaa. 

Seven  labials;  large,  robust,  head  little  distinct;  black  with  or  without  white 

transverse  or  longitudinal  bands O.  getulus. 

Seven  labials;  robust,  head  not  distinct;  light  brown,  with  small  transverse, 

reddish  dorsal  spots  faintly  dark  bordered 0.  rhombomaculatue. 

aa  Scales  in  twenty-five  rows. 

Seven  labials ;  robust;  light  brown  with  a  median  dorsal,  and  two  lateral  rows 

of  darker  brown  spots  faintly  dark  bordered O.  calligaat^. 

The  distribution  of  these  species  is  as  follows :  The  0.  doliatus  covers 
Korth  America  east  of  the  Rocky  Mountains  and  south  of  latitude  50^, 
aud  south  to  Panama.  The  0.  getulus  has  nearly  the  same  eastern 
range,  not  reaching  so  far  north  by  1(P,  and  covers  the  Sonoran  and 
Pacific  regions  besides,  but  is  scarcely  found  in  continental  Mexico. 
The  0.  pyrrho7nelcL8  inhabits  the  Sonoran  and  southern  part  of  the 
Pacific  regiokis.  The  0.  rhoniboyndculatus  occupies  the  middle  regions 
east  of  the  Appalachian  Mountains,  and  the  0.  calligaster  the  corre- 
sponding region  west  of  those  mountains,  and  extends  west  as  far  as 
the  Pecos  River  of  Texas. 
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Opliibolas  doliatus  Liun. 

Bd.  and  Gird.,  Cat.  Serp.  N.  Anier. ,  1853,  p.  89 ;  Cope,  Check  List  Batr.  B«pt.  N.  Am., 

1875,  pp.  4  and  36 ;  Proc.  U.  S.  Nat.  Ma8.,  1888,  p.  .381. 
Coluber  doliaius  Linn.,  Syst.  Nat.,  i,  17C6,  379;  (xmel.  Linn.  Syst  Nat.  Ed.,  mi.  L  iil 

1788, 1096 ;  Harlan,  Journ,  Ac.  Nat.  Sci.  Phila.,  v,  1827,  362. 
Coronella  doliata  Holbrook,  N.  Anier.  Herp.,iii,  1842,  p.  105,  PI.  24 ;  Dam.  asdBibL, 

Erpet.Geu.,  vii,  p.  621 ;  Gii other,  Cat.  Coiubr.  Snakes  Brit.  Mas.,  1658,  p.  4). 
Coronella  cocoinea  Schlegel,  Essai  s.  le.  Phys.  Serp.,  i,  1837,  p.  130;  n,p.  57. 

Scales  in  twenty-oue  rows,  ratber  wide.  Tail  rather  short,  entering 
total  length  six  and  two-thirds  times.  Head  rather  flat,  httle  distinci. 
Loreal  small,  longer  than  high ;  one  preocular,  two  postoculars.  Tcii 
porals  2-2  (rarely  1-2).  Frontal  rather  wide,  narrowing  the  supercfli- 
aries  in  front.  Parietals  rather  wide,  the  length  a  little  less  than  that 
of  frontal  and  prefrontals  combined.  Seven  superior  labials  all  higher 
than  long,  except  the  first,  the  third  and  fourth  bounding  the  orbit 
Geneials,  the  anterior  about  twice  the  size  of  the  posterior.  Size  medium 
to  small. 

Tiie  ground  color  of  the  superior  surfaces  varies  from  ashen  to  bright 
yellow,  but  it  only  appears  as  transverse  spaces  between  the  braid 
reddish  brown  to  crimson  spots  or  saddles  which  cross  the  back.  The 
extent  to  which  these  spots  preserve  their  outlines  or  surround  the  body 
like  rings,  indicate  the  characters  of  various  subspecies.  The  colora- 
tion of  the  head  varies  from  red  or  black,  abruptly  cut  off  posteriorly, 
to  banded  with  two  chevrons,  a  brown  within  a  yellow  one,  with  a  yel- 
low cross  band  on  the  nose. 

The  variations  of  this  species  are  remarkable,  and  form  the  subject  of 
some  remarks  which  I  have  made  on  former  occasions.* 

I.  No  yellow  band  posteriorly  from  orbit  (a  yellow  half  collar). 

a  Dorsal  spots  or  saddles  (red)  open  at  the  side,  their  adjacent  borders  formiDg 

pairs  of  black  rings. 
Interspaces  between  red  saddles,  open  below ;  scales  not  black-tipped ;  front  iiKffe 

or  less  black  ;  first  black  ring  on  nape  only O.  d.  eoodMn. 

Interspaces    between  red  saddles  closed  by    black  spot  below ;  scales  black 

tipped ;  front  black  ;  first  black  ring  complete O.  d,  |»/|r»»«^ 

Interspaces  not  closed ;  rings  including  first  complete  on  beUy ;  first  yellow  baa^ 

crossing  occipital  plates ;  front  black ;  scales  not  black  tipped  .  0.  d.co»jsMfw 

a  a.  Dorsal  saddle  spots  closed  at  the  sides 

fl.  Saddles  closed  by  a  single  black  tract  on  the  middle  of  the  belly;  do  spots li^- 

tween  saddles. 

Dorsal  spots  undivided  medially;    front  black;    first  black  rinj;  coiupktt': 

O.  rf.  unnuldtM. 
Dorsal  spots  divided    longitudinally  by  a  median  black  connection:  tM^ 

black O.d.^iiii'' 

/?  fi.  Inferior  borders  of  saddles  separate  and  not  confluent  with  each  other  Im*1ow. 
Saddles  completed  on  gastrosteges ;    no  alternating  spots;    no  black  colia^: 

Saddles  completed  on  gastrosteges;  spots  opposite  intervals  forming  asin^-t* 

series  on  the  middle  line  jof  the  belly O.  d.  »|*W»' 

Saddles  completed  above  the  gastrosteges ;  alternating  spots  which  do  uot  lact't 
_  on  tho  middle  line  of  the  belly    O.  d,  d^liatn. 

•  BuU.  U.  S.  Nat.  Mus.,  i.  1875,  p.  4  ;  Proc.  U.  8.  Nat.  Mas.,  1888.  p.  381. 
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II.  A  yellow^band  from  orbit  bounded  below  by  a  black  or  brown  one.  (Saddle  spots 
closed  laterally  above  gastrotejj^es ;  superciliary  light  spots  or  bands). 

A  half  collar  nearly  or  qnite  touching  occipital  plates,  no  bands;  alternate  spots 
largely  on  gastrosteges 0.  d.  collaris. 

Neck  with  longitudinal  bauds ;  alternate  spots  largely  on  gastrosteges.  0.  d.  clericua. 

Neck  with  bands;  alternate  spots  entirely  on  scales O.  d.  triangulus. 

The  0.  d,  polyzona  Cope  (Goronella  formosa  Schl.)  aud  0.  d,  conjuncta 
Jan.  (O.  d.  occipitalis  Cope)  are  exclusively  Mexican  and  Central  Amer- 
ican. 

Ophilx>lu8  doliatus  coccineus  Schleg. 

Cope,  Check  List  N.  Amer.  Batr.Rept.,  1875,  p.  .36;  Proc.  U.  S.  Nat.  Mus.,  1888,  p.  382. 

Corimella  coccinea  Schlegel,  Ess.  Phys.  Serp.,  ii,  1837,  p.  67,  Pi.  2,  Fig.  11. 

Lampropeltis  coccineus  Cope,  Proc.  Acad.  Phila.,  1860,  p. 

Opkiholua  doliatus  Bd.  and  Gird.,  Cat.  N.  Amer.  Serp.,  1853,  p.  89. 

Coronella  doliaia  var  gt^nHlis  Bocourt,  Mis.  Sci.  Mex.  1886,  p.  610,  PI.  xx&ix,  Fig.  5. 

.  The  Austroriparan  region. 

Ophibolus  doliatus  aunulatus  Kenn. 

Cope,  Check  List,  Batr.  Rept.  N.  Amer.,  1875,  p.  36;  Proc.  U.  a  Nat.  Mus.,  1888,  p.  382. 
Lampropeltis  annulata  Kennicott,^Proc.  Acad.  Phila.,  1860,  p.  329. 

S.  W.  Texas  and  Nuevo  Leon,  Mexico. 

OphiboluB  doliatus  gentilis  Bd.  and  Gird. 

Cope,  Check  List  Batr.  Rept.  N.  Amer.,  1875,  p.  36;  Proc.  U.  S.  Nat.  Mus.,  1888,  383. 
Ophibolus  gentilis  Bd.  and  Gird.,  Cat.  Serp.  N.  Amer.,  1853,  p.  90 ;  Marcy's  Report  Expl. 
Red  River,  1853,  p.  229,  PI.  viii. 

Arkansas. 

Ophibolus  doliatus  pcurallelus  Cope. 

Proc.  U.  S.  Nat.  Mus.  1888,  p.  385.     Coronella  coccinea  Jan,  Icon.  Gen.  Ofid.,  i,  17,  i, 
Fig.  1. 

Floridan  district. 

Ophibolus  doliatus  syspilus  Cope. 

Proc.  U.  S.  Nat.  Mus.,  1888,  p.  384.     Coronella  doUata  var.  gentiliSj  Jan,  Icon.  Geu. 
Ofid.,  1,  17,  I,  Fig.  2. 

The  Anstroriparian  region. 

Ophibolus  doliatus  doliatus  Linn. 

Cope  Batr.  Rept.  N.  Am.  Clieck  List,  1875,  p.  37;  Proc.  U.  S.  Nat.  Mus.  1888,  p.  363. 
Coluber  doliatus  Linn.,  loc.  sup.  cit.;  Harlan,   Coronella  doliata  Holbrook,  loc.  sup. 
cit.;  Dum.  Bibr.  £rp.  Gen.,  loc.  sup.  cit.;  Gilnther,  loc.  sup.  cit. 

Anstroriparian  region  and  Carolinian  district. 

Ophibolus  doliatus  collaris  Cope. 

Proc.  U.  S.  Nat.  Mus.,  1888,  p.  383. 

Coronella  doliata  Jan,  Icon.  Gen.  Ofidi.,  i,  livr.  14,  PL  iv.  Fig.  A.  Coronella  doliata 

iffpica  L.    Bocourt  Miss.  Sci.  Mex.  1886,  PI.  xxxix,  Fig.  2.     Coronella  eximia  Jan, 

loc.  cit.,  I,  17,  I,  Fig.  3. 

The  Carolinian  district. 
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OphiboluB  doliatas  clericus  Bd.  and  Gird. 

OphiholH»olericu8  Bd.  aud  Gird.,  Cat.  Rept.  N.  Amer.  Serpeuts,  p.  88.  Cope,  Proc  U.  S- 
Nat.  Mas.,  1888,  p.  383. 

Oaroliniau  district,  LoaiBiaaian  district. 

Ophibolus  dollatus  triangulus  Boie. 

Cope,  Check  List  N.  Am.  Batr.,  Rept..  1875,  p.  37 ;  Proc.  U.  S.  Nat  Mus.,  1888,  p. 383. 

Coluber  triangulum  Boie,  Isis  von  Oken.  1827,  p.  537. 

Ablabea  triangulum  Duin.  aud  Bibr.,  Erp.  Gen.,  \ii,  1854,  p.  315;  HalloweU,  Proc.  Acad. 

Phila.,  Ie56,  p.  245. 
Lampropeltis  trianguln  Cope,  Proc.  Phila.  Acad.,  I860,  p.  256. 
Paeudoelapa  Y  Berthold,  Abh.  k.  Gees.  Wisa.,  Gottingen,  i,  1843,  p.  67,  PI.  1,  Figs. 

11-12. 
Coluber  ejrimiiM  Dekay,  N.  York  Fauna,  Rept.  1842,  p.  38;  Harlan,  Joum.  Acad.  Nat 

Sci.  Phila.,  1827  p.  3(*>0;  Holbrook,  N.  Am.  Herp.,  iii,  1842,  PI.  15;  GQnther,  Catal. 

Cohibr.  Snakes  Brit.  Mus.,  185e,  p.  91. 
OphiboluB  eximius  Bd.  and  Gird.,  Cat.,  1853,  p.  87. 

Ophibolus  rhombomaculatns  Holbr. 

Bd.  aud  Gird.,  Oat.  Serp.*N.  Amer.,  1853,  p.  86 ;  Cope  Check  List  Batr.  Rept  N.  Amer., 

1875,  p.  37. 
Coronella  rkombomwulaia  Holbr.,  N.  Amer.  Herp.,  iii,  1842,  p.  103^  PI.  xxiiL 
Lampropeltis  rhombomaculata  Cope,  Proc.  Acad.  Phila.,  1860,  p.  255     Opkibolmt  tritn- 

gulus  var.  rhombomaoulattM  Garman,  Mem.  Mus.  Comp.  Zool.  Cam.vni,  1883,  p.  156. 

Oaroliniau  district  east  of  Allegheny  Mountains. 

Ophibolus  calligaster  Say. 

Cope,  Check  List  N.  Amer.  Balr.  Rept.,  1875,  p.  37. 
Coluber  oalligatter  Say,  Harlan  Med.  and  Phys.  Researches,  1835,  p.  122. 
Alabes  triangulum  var.  oalligaater  Hallow.,  Proc.  Acad.,  Phila.,  1856,  p.  244. 
iMmpropeltia calligaster  Cope,  Proc.  Phila.  Acad.,  1860,  p.  255. 
Ophibolus  evansii  Keunieott,  Proc.  Phila.  Acad.,  1859  p.  99. 

Ophibolus  triangulus  v&i,  calligaster  GArmskUj  Mem.  Mus. Comp.  ZooL  Cambr.,vui,  1883, 
p.  155. 

Illinois  and  Kansas  to  Texas. 

Ophibolus  pyrrhomelas  Cope. 

Ophibolus  pyromelanus  Cope,  Proc.  Acad.  Phila.,  1866,  p.  305;  Check  List  Batr.  Rept 
N.  Amer.,  1875,  p.  37  {pyrrhomelas)^  Rept.  U.  S.  G.  Surv.,  W.  of  100th  Mer.,  v, 
1875.  p.  537,  PI.  XIX. 

Bellophis  zofiatus  Sockiugton,  Proc.  C;il.  Acad.  Sci.,  1877,  p.  .".2. 

Ophibolus  getulus  var.  pyrrhomelas  Garman  Mem.  Mus.  Comp.  Zool.  Cambr.,  viii,  lti83, 
p.  157. 

Coronella  multifasciala  Boconrt,  Miss.  Sci.  Mex.,  1886,  p.  616;  Pi.  XL,  fig.  2. 

This  species  occupies  a  position  between  the  Ophibolus  doliatus^  aud 
the  Ophibolus  getuhis  boylii.  It  is  in  fact  an  Ophibolus  getulus  boylii  of 
slender  form  aud  reduced  size,  in  which  the  black  spaces  between  the 
white  rings  are  more  or  less  split  by  red.  This  division,  when  complete, 
gives  the  snake  the  appearance  of  the  Ophibolus  dtdiatus  conjunetus^  aud 
to  a  somewhat  less  degree  of  the  0.  d,  coccineus.  Such  are  specimens 
8174,  4292,  and  10200.    Where  tlie  black  is  complete  just  at  the  middle 
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line  of  the  back,  we  have  a  form  like  0.  d.genitUlSj  as  No.  8435.  In  7845, 
11753,  and  13571  the  red  only  appears  on  the  anterior  part  of  the  body, 
and  divides  completely  only  a  limited  number  of  black  rings  behind  the 
head.  These  approach  nearest  the  0.  g.  boylii.  The  species  farther 
varies  in  the  extent  to  which  the  black  of  the  front  covers  the  muzzle. 
The  latter  is  white  to  the  posterior  part  of  the  prefrontal  scuta  in  7845, 
8174,  and  10200;  it  is  speckled  at  the  end  and  on  the  sides  in  8435  and 
4292,  and  it  is  totally  black  in  11753  and  13571.  The  yellow  half-collar 
crosses  the  posterior  parts  of  the  parietal  plates  in  this  species,  advam- 
ing  farther  forwards  than  in  any  of  the  subspecies  of  Ophiholus  doHatus 
excepting  the  0.  d.  coniunctus. 

The  increased  number  of  scales  on  the  body  and  on  the  temporal 
region  indicate  that  the  affinities  of  this  species  are  stronger  with  the 
O.  g,  boylii  than  with  the  0.  doliatns.  It  inhabits  a  hotter  and  a  drier 
region  than  the  0.  boylii^  and  as  the  conditions  of*  the  country  are  of 
later  geologic  origin  than  are  those  of  California,  the  habitat  of  the 
O.  boylii^  we  may  conclude  that  it  is  a  descendant  of  the  latter.  It  ap- 
pears in  the  southern  part  of  California.  It  illustrates  how,  under  a 
semitropical  sun,  a  brilliant  color  makes  its  appearance  little  by  little, 
and  probably  in  a  way  totally  different  from  that  in  which  it  appeared 
in  the  case  of  the  0.  doliatus  (see  that  species). 

Ophibolus  multistratus  KeiiD. 

Cope,  Check  List  Batr.  Kept.  N.  Amer.,  1875,  p.  37. 

LampropeliismulHstrata Kenuioott,  Proc.  Acad.  Phila.,  1860,  p.  3'iH;  Ophiholus  triangulus 
'    var.  multi9tratus  Garnian  Mem.  Mus.  Couip.  Zool.  Cambr.,  viii,  1883,  p.  155. 

Central  region  from  latitude  40^  to  Mexican  Plateau. 

Ophibolus  getulus  Liim. 

Bd.  and  Gird.,  Cat.  Serp.  N.  Amer.,  1853,  p.  85 ;  Cope,  Check  List  Batr.  Kept.  N.  Amer., 

1875,  p.  37. 
Coluber  getulus  LinD.  Syst.  Nat.  i,  1766,  p.  362;  Gmel.  Liun.  Syet.  Nat.  xui,  in,  1788, 

p.  1106;  Harlan,  Journ.  Acad.  Phila.,  v,  1827,  358;  Peale  contr.  Maclur.  Lye,  i, 

1829,  PI.  v.,  GUnther,  Cat.  Colubr.  Snakes  Brit.  Mus.,  1858,  p.  249. 
Pteudoelaps  getulus  Fitz.,  New  Class,  Rept.,  1826,  p.  56. 
Herpetodryas  getulm  Schleg.,  Ess.  S.  1.  Phys.  Serp.,  ii,  1837,  p.  198. 
Coronelli  gelula  Holbr.,  N.  Amer.  Herp.,  in,  1842,  p.  95,  PI.  21 ;  Dunn,  and  Bibr.  Erp. 

Gen.  VII,  617. 
Lampropeltis  getula  Cope,  Proc.  Acad.  Phila.,  1860,  p.  255. 

Head  little  distinct,  conical,  not  depressed,  the  muzzle  slightly  com- 
pressed and  the  rostral  plate  projecting  beyond  the  lower  jaw.  Ros- 
tral plate  moderately  recurved  on  the  superior  face  of  the  muzzle. 
Frontal  rather  wide,  produced  posteriorly.  Loreal  small;  oculars  1-2. 
The  eye  not  large,  resting  on  the  third  and  fourth  superior  labials. 
Temporal  scales,  2-3-4.  Superior  labials  seven,  higher  than  long,  except 
the  first,  sixth,  and  seventh.  Inferior  labials  ten,  if th  longest,  post- 
geneials  shorter  than  pregeneials.  Scales  in  from  twenty-one  to  twentj^- 
five  rows,  rather  short,  the  sizes  graduating  insensibly.    Tail  short. 

Digitized  by  VjOOQ IC 


612  NORTH    AMERICAN    SNAKKS COPE. 

Ground  color  black,  marked*  above  aud  below  with  yellow  or  white 
spots  and  bands,  the  latter  generally  transverse,  rarely  longitadiual. 
Labial  plates  light-colored,  with  dark  borders.  Top  of  head  black, 
with  larger  or  smaller  white  or  yellow  spots. 

This  species  ranges  the  entire  nearctic  realm  as  far  north  as  about 
latitude  41^.  It  is  not  found  in  the  neotropical  realm,  unless  the  Lower 
Galifomian  district  be  embraced  in  it. 

The  variability  of  this  species  is  in  some  respects  considerable,  while 
in  others  it  is  quite  constant.  A  number  of  distinct  species  have  been 
proposed  on  its  forms,  most  of  which  I  felt  compelled  to  reduce  to  this 
one  as  subspecies  at  the  time  of  writing  my  check  list  in  1875.  Farther 
reduction  is  made  now.  The  number  of  rows  of  scales  is  not  constant 
In  the  subspecies  0.  g.  getulusj  they  may  be  twenty-one  or  twenty-three; 
and  in  the  0,  g.  boylii  they  may  number  twenty-three  or  twenty-five. 
The  characters  based  on  color  indicate  natural  geographical  subspecies, 
but  the  transitions  from  one  to  the  other  are  not  lacking.  The  sub 
species  are  defined  as  follows : 

1.  Scales  in  21  (3)  rows. 

Scales  with  yellow  centei-s,  sometimes  collected  into  cross  bands  on  the  back;  head 
yellow  spotted  above 0.  g.  mj/L 

Narrow  white  dorsal  cross  bands  bifurcating  on  the  flanks  to  embrace  alternAtiog 
black  areas ;  head,  white  spotted  above O.  g.  getulut. 

Uoiform  black  above;  below^  with  white  spots;  head  spots  few 0.  g,  niger. 

2.  Scales  in  23  (5)  rows. 

Scales  of  the  sides  with  yellow  or  white  centers;  median  dorsal  region  black, 
with  cross-bands  of  scales  with  yellow  centers;  top  of  head,  except  muzzle, 
black O,  g.  spltndidui. 

Black,  with  complete  white  aunuli,  which  are  wider  on  the  sides  than  on  the  back; 
top  of  head  black  ;  of  muzzle,  white 0.  g.  bogliu 

Black,  with  more  or  less  numerons  longitudinal  stripes  above  and  on  the 
sides,  parts  of  annuli  present  or  absent ;  top  of  head,  black ;  top  of  muzzle, 
white O.  g.  California. 

The  geographical  distribution  of  these  subspecies  is  well  defined. 
Thus  the  0.  g.  sayi  belongs  to  the  Austroriparian  region  west  of  the 
Allegheny  Monntaius,  and  of  the  central  region  north  to  latitude  42^. 
The  0.  g.  getulus  occupies  the  Austroriparian  and  Eastern  regions  north 
to  about  latitude  42o.  The  0.  g.  splendidus  is  the  type  of  the  Sonoran 
district,  aud  the  0.  g.  boylii  of  the  Pacific.  The  0.  g.  califomuc  prob- 
ably conies  from  the  Lower  Californian,  but  our  specimens  come  from 
the  southern  part  of  the  Pacific  regiou. 

This  is  the  largest  species  of  the  genus,  and  is  beautiful  in  all  its 
forms.  It  is  thoroughly  harmless  to  mankind,  and  can  be  handled  to 
any  extent  without  showing  fear  or  anger. 

OphiboluB  getulus  sayi  Holbrook. 

Cope,  Check  List  Batr.  Kept.  N.  Anier.,  IS/.S,  p.  37. 

Coronella  sayi  Holbr.,  N.  Amor.  Herpet.,  in,  1842,  p.  99,  PI.  xxii;  Dura,  Bibr.  Erp, 

Gen.  VII,  18.'>4,  p.  619;  Guuther,  Cat.  Colubr.  Snakes  Brit.  Mus.,  1858,  p.  41. 
ColuhtT  Hoyi  Dekay,  N.  Y.  Faniia  Kept..  184'.^,  p.  41. 
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Ophibolus  saifi  Bd.  and  Gird.,  Cat.  Serp.  N.  Amer.,  185'^,  p.  84. 
LamprapeltU  sayi  Cope,  Proc.  Phila.  Acad.,  1P60,  p.  254. 
Herpeiodyaa  gelttlna  Schleg.,  Essai  Phys.  Serp.,  ii,  1837,  p.  198. 
Coronella  getulus  aayi  Jau,  Icon.,  God.  OOd.,  1, 14  v,  Fig.  2. 

AustroripariaD  region. 

Ophibolus  getulus  getulus  Linn. 

Cop3,  Check  List  Batr.  Kept.  N.  Aniei.,  1875  p.  :>7. 

Coluber  getulus  Ltinn.,  loc.  sup  cit.  ;  Harlau,  loc.  snp.  cit. ;  Peale,  loc.  sup.  cit. ;  GUn- 

ther,  loc.  snp.  cit. 
Pendfyilaps  getulus  Fitz.,  loc.  sup.  cit. 
Coronella  geiula  Holbrook,  loc.  snp.  cit. ;  Dum.  Bibr.  Erpet.  Gen.,  loc.  sup.  cit. ;  Jan. 

Icou.  Gen.,  Opbid.,  1 14,  v,  Fig.  1. 
Anguis  annulaius  Catesby,  Nat.  Hist.  Carolioa,  ii,  1743,  p.  52,  PI.  Hi. 
Lampropeltis  getula  Cope,  loc.  sup.  cit. 

In  his  pamphlet  on  the  serpents  of  New  York  (Albany  1854)  Prof. 
Baird  remarks  that  this  species  is  maritime  in  its  northern  distribntion, 
being  rarely  found  in  the  Northern  States,  excepting  near  the  coast.  It 
is  occasionally  seen  in  Long  Island  (New  York),  according  to  Dekay,  and 
more  frequently  in  eastern  New  Jersey.  It  is  not  cited  by  J.  A.  Allen 
in  his  catalogue  of  the  reptiles  and  batrachians  found  in  the  vicinity  of 
Springfield,  Massachusetts  (Proc.  Boston  Soc.  Nat.  Hist.,  xii,  1868, 
Dec),  nor  is  it  included  in  the  list  of  species  found  in  the  State  which  is 
included  in  the  paper.  In  its  western  distribution  it  is  not  known  from 
west  of  the  Mississippi. 

This  form  is  said  to  be  an  enemy  and  a  devourer  of  other  snakes, 
especially  of  the  venomous  Crotalidae.  I  have  not  personally  met  with 
a  case  of  it.  It  is  entirely  inoffensive  to  man,  making  no  hostile  dem- 
onstrations. My  daughter,  when  a  girl  of  six  or  eight  years,  had  sev- 
eral individuals  as  pets.  They  drank  milk  readily  from  a  cup  which 
she  held  in  her  hand. 

Ophibolus  getulus  uiger  Yarrow. 

Proc.  U.  S.  Nat.  Mus  ,  i^Sl,  p.  438. 

Southern  Indiana. 

Ophibolus  getulus  splendidus  Bd.  and  Gird. 

Cat.  Serp.  N.  Amer.,  1853,  p.  83;  Cope,  Check  List  Batr.  Kept.  N.  Amer.,  1875,  p. 
37;  Baird,  U.  S.  Mex.  Bound.  Survey,  ii,  1859,  20,  PI.  xiv,  Jan.  Icon.  Gen.  Ophid., 
I,  12  VI,  Fig.  1 ;   Lampropeltis  splendida  Cope,  Proc.  Pbila.  Acad.,  1860,  255. 

Boundary  region  of  United  States  and  Mexico. 

Ophibolus  getulus  boylii  Bd.  and  Gird. 

Cope,  Check  List  Batr.  Kept.  N.  Amor.,  1875,  p  37. 

Ophibolus  boylii  Bd.  and  Gird.,  Cat.  Serp.  N.  Amor.,  1853,  p.  82;  Coronella  balteata 

Hallowell,  U.  S.  Pacitio  R.  R.  Rept.,  x.    Williamson's  Rept.,  p.  14,  PI.  v;  Proc. 

Acad.  Pbila.,  1853,  p.  23G. 
Lampropeltis  boylii  Cope,  Proc.  Acad.  Phila.,  IdOO,  p.  255. 

Coro7tella  getuluSf  var.  pseiidogetulus  Jan,  Icon.  Gen.  Ofid.  i,  Livr.,  12  Pl^-i,  Fig.  2. 
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Ophibolus  getuluB  californise  De  Rl. 

Ophiholus  California!  Cope,  Chock  List  Batr.  Rept.  N.  Amer.,  187r>,  p.  37. 
Coluhir  {Opliis)  calif ornicB  De  BlaiDville,  Arch.  Mas.  d'Hist.  Nat,  Paris,  iii,  Is^  p 
CO,  PI.  xxvii.  Figs.  1,  la,  \h\  Bd.  and  Gird.,  Cat.  Serp.  N.  Amer.,  \rS&,  p.  153. 
CoroneUa  calif omiie  Dura,  and  Bibr.,  Erp.  Gen.,  vii,  1854,  p.  623. 
Ophibolas  ffetuhis  eisenii  Yarrow,  Proc.  U.  S.  Nat.  Mas.,  l!*82,  p.  439. 
Coronella getnlue  calif ornioaj  Jan.  Icon.  Gen.  Ofid.,  i,  Livr.,  14  PI.,  v..  Fig.  3. 

Southern  California  and  Lower  Oalifornia. 

DIADOPHIS  Bd.  and  Gird. 

Cat.  Rept.  N.  Amer.,  Pt.  i,  Serpents,  la'^i,  p.  112;  Cope,  Bull.  IT.  S,  Nat.  Mns,  Si, 
1887,  pp.  54.80. 

Head  normal,  distinct  from  body.  Teeth  of  maxillary  bone  subeqaai^ 
and  in  an  uninterrupted  series.  Palatine  teeth  present.  Cephalic 
plates  normal ;  rostral  normal,  two  nasals,  one  loreal.  Scales  smootlL. 
unifossate.    Anal  plate  and  snbcandal  scuta  divided. 

Diadophis  is  allied  to  Dromicus,  but  in  that  genus  the  last  saperior 
maxillary  tooth  is  longer,  and  follows  a  toothless  space,  and  the  scales 
are  pitless.  Rhadiuiea  agrees  with  Diadophis  in  dentition,  bat  has  no 
scale  pits,  as  in  Dromicus.  Both  of  these  genera  are  Neotropical  in 
distribution.  The  species  of  Diadophis  are  North  American  in  distri- 
bution, except  one  from  the  Bahama  Islands.  It  is,  however,  oot 
unlikely  that  other  species  will  be  referred  to  this  genus  when  the 
characters  of  their  scale  pits  shall  be  known.    • 

The  North  American  species  of  Diadophis  are  difficult  to  define, 
owing  to  their  variability.  If  exceptions  to  definitions  were  to  be 
chieiiy  considered  all  might  be  regarded  as  one  species.  They  are 
easily  seen  to  be  of  common  origin  at  no  very  remote  period.  The  num- 
ber of  labial  scuta  is  variable  in  all  of  the  forms;  the  number  of  rows 
of  scales  is  much  less  so.  The  width  of  the  yellow  neck  collar  is  veiy 
variable;  in  the  D,  regalis  it  may  be  present  or  absent.  The  distribo- 
tion  of  the  spots  on  the  belly,  whether  regular  or  irregular,  coincides 
with  other  characters  quite  closely,  but  the  absence  of  the  meiliau 
series  from  the  form  with  3  rows  is  of  no  significance.  The  lighter 
dark  color  of  the  dorsal  region  characterizes  geographical  varieties  of 
each  of  the  three  North  American  species.  The  species  are  character 
ized  as  follows : 

T.  Tail  long  ;  nrostcges  119  ;  temporals  1-2. 

Scales  in  seventeen  rows;  superior  labials,  eight;  light  reddish  brown  abo^"** 

white  below  ;  unspotted D.  ruheten^ 

II.  Tail  short ;  uroste^es  not  more  than  GO ;  temporals  1-1 ;  generally  a  collar. 

Scales  in  seventeen  rows;  superior  labials,  seven ;  labials,  throat,  and  \*ll.^ 
irregularly  spotted Z>.  rtfti*^ 

Scales  in  fifteen  rows;  superior  Inbials,  seven  ;  labials,  throat,  and  belly  i itb|:«- 
hi  r  1  y  s  p  o  1 1  o  <  1 D.  amakSi'' 

Scales  in  fifteen  rows;  superior  labials,  eight;  labiaU,  throat,  and  lielly  un- 
spotted, or  the  belly  with  a  median  aeries  mf  spots D,pB»cUt»*' 
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The  Diadophis  rubcHcena  Cope*  iuhabits  the  Bahaman  Islaud  of  New 
Providence.  The  i>.  punctatus  is  restricted  to  the  eastern  region  of 
Nearctica;  thei).  amaJbilu  belongs  to  the  Central,  the  Pacific,  and  the 
Sonoran,  while  the  D.  regalis  is  Sonoran,  extending  its  range  as  far 
south  in  Mexico  as  the  Tierra  Templada  of  Vera  Cruz. 

Diadophis  regalis  Bd.  and  Gird. 

Cat.  Serp.  N.  Amer.,  1853,  p.  115 ;  U.  8.  and  Mex.  Bound.  Sarv.,  ii,  1859,  p.  22,  PI. 
xix,  Fig.  2 ;  Cope,  Check  List,  1875,  p.  38. 

Body  above,  uniform  greenish  ash  to  blackish  brown  ;  beneath,  light 
yellow,  scattered  all  over  with  small  black  spots.  Dorsal  scales  in 
seventeen  rows.  Superior  labials,  seven  ;  temporals,  1-1-1 ;  oculars,  2-2. 

Head  proportionately  short  and  broad  behind ;  head  flattened  above ; 
snout  rounded.  Eyes  very  small.  Frontal  plate  subpentagonal,  taper- 
ing posteriorly.  Snperciiiaries  narrower  anteriorly.  Body  long  and 
subcylindrical.  Scales  proportionally  large  and  elongated,  in  seven- 
teen rows  5  those  of  the  outer  row  conspicuously  broader.  The  upper 
and  lower  jaws  and  inferior  surface  of  head  spotted  with  black,  on  a 
light  ground.  The  black  spots  of  the  inferior  surface  extend  consider- 
ably beyond  the  anus. 

Two  distinct  color  forms  are  represented  in  this  species,  as  follows : 

Upper  surfaces,  bluish  ashen ;  color  of  abdomen  extending  on  first  row  of  scales ; 

D,  r,  regalis. 

Upper  surfaces  to  gastrosteges  brownish  black ; D,  r,  amyi 

Of  fourteen  specimens  of  the  Diadophis  regalis  examined,  all  have 
seven  superior  labials  but  two,  which  have  eight. 

DladophlB  regalis  regalis  Bd.  and  Gird. 

Loc.  cit.  Copel.  c.  Diadophis punctatua  regalis  Cope,  Bull.  U.  S.  Nat.  Mns.  32, 1887,  p.  80. 

Sonoran  region. 

Diadophis  regalis  am3ri  Kennicott. 

Diadophis  amyi  Kennicott,  Proc.  Acad.  Phila.,  1859,  p.'99;  Cope,  Check  List,  1875.  p, 
38;  Diadophis  punotatus  amyi  Cope,  Bull.  U.  S.  Nat.  Mus.  32,  1887,  p.  80;  Jan, 
Icon.  Gen.  Ofid.,  i,  15,  vi,  Fig.  5. 

Central  region;   Mexican  plateau  to  Guanajuato  and  Zacualtipan, 

Vera  Cruz. 

Diadophis  amabills  Bd.  and  Gird. 

Cat.  Serp.  N.  Amer.,  1853,  p.  113;  D.  docilis  Bd.  and  Gird.,  1.  c.  114 ;  2).  puhhellus  Bd. 
and  Gird.,  1.  o.  p.  115;  D.  punctatusvskT.  sixotogenys  Cope,  Proc.  Acad.  Phila..  1860 
p.  250;  D,  iexensis  Kennicott,  1.  c,  1860,  p.  ;«8.  ' 

Body  above,  bluish  slate  color  to  deep  blackish  brown ;  beneath,  yel- 
lowish white  with  crowded  small  black  spots.  Occipital  ring  narrow. 
Dorsal  scales  in  fifteen  rows;  labial  plates,  seven  above;  oculars,  2-2; 
temporals,  2-2-2.  ^^. — rr-r-^ 
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Head,  body,  and  tail  slender ;  head  tlatteued  above ;  body  subcyl- 
iudrical ;  tail  subconical  aud  taperiug  iuto  a  poiot.  Frontal  plate  sub- 
pentagonal,  less  ta^ieriug  posteriorly  than  in  D.punctatu^^  and  subacute. 
Occipitals  narrow  and  elongated.  Prefontals  tis  in  D.  punciatus.  So- 
persiliaries  narrower  and  nearly  of  the  same  width  throaghont  their 
length.  Upper  labials  seven,  sixth  largest.  Lower  labials  eight,  fiftb 
largest.  Scales  rather  short,  subelliptical,  considerably  larger  on  the 
sides  than  on  the  back,  especially  the  onter  row.  Numerous  small 
spots  are  scattered  all  oyer  the  lower  part  of  the  body,  from  tbe  head 
to  near  the  end  of  the  tail.  The*  upper  surface  and  sides  of  head  are 
blackish  brown.    The  ground  color  of  the  abdomen  is  orange  in  life. 

This  species  exhibits  the  same  range  of  color  variation  as  in  D.  regaliSy 
with  some  exceptions.  Thus  there  is  a  light-bluish  form  and  a  blackinh 
form,  the  former  western,  and  latter  more  eastern.  I  have  seen  no 
specimen  without  a  nuchal  collar.  The  specimens  are  always  smaller 
and  more  slender  than  the  fully  grown  D.  regalu  amyi.  These  forms 
are  distinguished  as  follows : 
Color  above  blaish,  below  orauge,  the  latter  color  covering  two  rows  of  scales. 

2>.  a.  pHlck€Uu$. 

Color  above  blaish  to  the  gaetrosteges />.  a.  docilii. 

Color  above  blackish  brown  to  the  gastrosteges  ;  labials  browu ;  ventral  spots  irregu- 
lar  D.a.  amabilii. 

Color  above  blackish  to  gastrosteges ;  labials  yellow ;  ventral  spots  in  three  series. 

D,  a.  8Hctogtn}». 

The  D.  a.  pulcl^ellus  and  D.  a.  amabilis  are  Galifornian ;  the  D.  a.  docUa 
is  known  from  Texas  and  Sonora;  while  the  D.  a.  stictogenys  vskHgeB 
from  Texas  to  Louisiana  and  Georgia. 

Diadophis  amabilis  pulchellus  Bd.  and  Gird. 

Diadophia  puohellus  Bd.  and  Gird.,  Cat.  Serp.  N.  Amer.,  1863,  p.  115. 
Diadophis  punotatus  pulchellus  Cope,  Proo.  Acad.  Phila.,  188:),  p.  27;  Jan,  Icon.  Gen. 
Ofid.,  I,  15,  VI,  Fig.  3. 

Oregon  and  California. 

Diadophis  amabilis  docilis  Bd.  aud  Gird. 

DiadophU  dooilU  Bd.  and  Gird.,  Cat.  Serp.  N.  Ainer.,  1853,  p.  114. 
Diadophis  iexensis  Kennicott,  Proo.  Acad.  Phila.,  1860,  p.  328;  Diadophis punctains  do- 
oiliSf  Jan,  Icon.  Gen.  Ofid,  i,  15,  ri,  Fig.  2. 

Texas  and  Sonora. 

Diadophis  amabilis  amabilis  Bd.  and  Gird. 

Diadophis  amabilUt  Bd.  and  Gird.  Cat.  1853,  p.  113  ;  Diadophis  punetaius  amabiliSf  Jan, 
Icon.  Gen.,  Ofid.,  i,  1.5,  vi.,  Fig.  4. 

Southern  California. 

Diadophis  amabilis  stictogenys  Cope. 

Diadophis  punotatus  var.  stictogenys  Cope,  Proc.  Acad.  Phila.,  1860,  p.  250.    D-puncta- 
tu8  stictogenys  Cope,  Check  List,  1875,  p.  37. 
Louisiana  to  Georgia. 
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Diadophis  punctatus  Liuu. 

Bd.  and  Gird.,  Cat.  Iel53,  p.  112,  No.  1.    Cope,  Check  List  Batr.  nml  Kept.,  1875,  p.  37. 

Coluber  punctatua  Linn^,  Systeuia  Datune,  t.  i,  p.  376;  Latreille,  Hist.  nat.  des.  rept., 
t.  IV,  part  2,  p.  i:JG;  Gnieliii,  Lin.  Syst.  Nat.,  t.  J^  part  3,  p.  1089 ;  Daudiu,  Hist. . 
nat.  des  rept.,  t.  vii,  p.  178,  Lacep.,  ii,  p.  287 ;  Bonnat.  Opliiol.,  p.  10;  Merr.  Tent., 
p.  136;  Harlan,  Joarn.  Acad.  Nat.  Sci.  Phila.,  1827,  p.  354;  and  Meil.  Phys.  Kes., 
1835, p.  117 ;  Storer,  Reports,  ld39  p.  225;  Holbr.,  N.  Araer.  Herpet.,  1842,  in,  1. 18. 

Ifatrix punctatus  Merrem,  Tentamen,  p.  136,  spec.  193. 

HomalosomajmnctatumWAgleT,  Syst,  der  Amph.,  1830,  p.  191. 

SjAlotea punctatus  Swainson,  Cycloped.  Rept.,  1839,  p.  364. 

Calamarm/junVtataSchlegel,  Era.,  1837,  1. 1,  p.  132;  t.  ii,  p.  .')9. 

AbJabea punctatus  Dnmdrilet  Bibron,  Erp.  Gen.,  1854,  t.  a^ii,  part  i,  p.  310;  Giinther, 
Cat.  Col.  Snakes  Brit.  Mus.,  1858,  p.  28. 

Coluber  iorquatus  Shaw,  Gen.  Zool.,  1803,  t.  in,  p.  553. 

Diadophis  dysopes  Cope,  Proc.  Acad.  Phila.,  1860,  251. 

Eastern  and  Austroriparian  regions  except  Texan  District. 
HTPSIGLENA  Cope. 

Proc.  Acad.  Phila.,  i860,  June,  p.  240;  Bull.  U.  S.  Nat.  Museam  32,  1887,  p.  54; 
Pseudodipsas  Peters,  Monatsber.  Prenss.  Akad.  Wiss.,  1860,  p.  52  (October).  Co- 
mastesy  Jan,  Elenco  Sisteraatico  Ophidi,  1863,  p.  102. 

Dentition  diacranterian;  i.  e.,  a  long,  smooth,  posterior  maxillary 
tooth,  separated  from  the  anterior  by  an  edentulous  space.  Pupil  ellip- 
tic, erect ;  head  distinct,  broad  posteriorly ;  body  cylindrical.  Cephalic 
shields  normal.  Two  nasals,  nostril  between ;  one  loreal  j  two  pre-  and 
two  postoculars.  Scales  smooth.  Gastrosteges  not  angulated.  Anal 
and  subcaudal  scutella  divided.    Tail  not  elongate. 

This  genus  includes  four  species  of  Central  America,  Mexico,  and 
parts  of  the  United  States  adjacent  to  the  latter.  They  are  of  small 
size  and  resemble  considerably  the  more  robust  species  of  Sibon.  Their 
vertical  pupil  indicates  that  they  are  of  nocturnal  habit. 

But  one  species  enters  the  limits  of  the  United  States. 

Hypaiglena  ochrorhynoha  Cope. 

Proc.  Aoad.  Phila.,  1860,  p.  246;  Mypsiglena  chloropkaa  Cope,  loc.  cit.  Comastes  quin- 
cunciatus,  Jan,  Icon.  Qen.  Ofid.,  ii,  38  i,  Fig.  1. 

Sonoran,  and  Lower  Galifornian  regions;  Chihuahua. 
PHYLLORH7NCHUS  Stejnej^er. 

Proc.  U.  S.  Nat.  Mus.,  189  >,  p.  151. 

Head  slightly  distinct,  short;  tail  short;  palatine  teeth  present;  den- 
tition diacranterian;  rostral  plate  greatly  enlarged,  with  free  lateral 
borders  and  produced  backwards  so  as  to  separate  the  supranasals 
entirely;  anal  undivided;  no  scale-pits;  pupil  vertical;  two  nasals; 
loreal  present;  supralabials  not  in  contact  with  orbit;  one  pair  of  ge- 
nials  only. 

This  genus  is  a  curious  example  of  those  snakes  in  which  the  rostral 
shows  a  most  extrordinary  development.  In  the  present  instance  this 
shield  resembles  a  thick  leaf  loosely  attached  to  the  front  of  the  snout 
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ami  taroed  over  ou  top  of  tbe  muzzle.    Two  species  are  known,  both 
from  the  Sonoran  regiou.    They  differ  as  follows : 

Scales  keeled  ou  posterior  tw^o-thlrdsof  body;,  tail  one-eighth  of  total  len^;  about 
fifteen  dorsal  and  no  lateral  spots P.brmnU. 

Scales  all  smooth;  tail  shorter,  abont  one- twelfth  the  length;  about  thirty  docnl 
spots  and  one  or  two  rows  of  lateral  spots P.  dtevUtu 

PhyllorhynchnB  brownii  Stejneger. 

Proc.  U.  S.  Nat.  Mns.,  1890,  p.  152. 

One  specimen  from  Tucson,  Ariz. 

PhyUorhynchuB  decurtatna  Cope. 

Stejneger,  Proc.  U.  S.  Nat.  Mns.,  1890,  p.  151. 

Phimothyra  decuriata  Cope,  Proc.  Phila.  Acad.,  18GS,  p.  310;  Id,,  Ball.  U.  S.  Nat  Mai., 
No.  1,  pp.  38,  92  (1875) ;  Yarrow,  Bull.  U.  S.  Nat.  Mns.,  No.  24,  pp.  15, 99  (1«S). 

Salvadora  decurtaia  Garman,  N.  Amer.  Serp.,  pp.  39,  145  (1883) ;  Id.,  Boll.  Esmz  Inet., 
XVI,  p.  --;  List  N.  Amer.  Kept.  Batr.,  p.  25  (1>:I84) ;  Cope,  Bnll.  U.  S.  Nat.  Meg, 
No.  32,  p.  72  (1887) ;  Boconrt,  Miss.  Scientif.  Mex.  Rep.,  11  livr.,  p.  663  (ld8H). 

Lower  California. 

DROMICUS  Bibron. 

Histoire  de  V  Isle  de  Cuba  par  de  la  Sagra,  1843,  p.  225 ;  Dnmdril  et  Bibron  Erp.  Ga., 
VII,  1857,  p.  64f>;  Cope,  Proc.  Acad.  Phila.,  1862,  p.  76. 

Posterior  maxillary  tooth  longer  than  the  others  and  separated  from 
them  by  a  space ;  palatine  teeth  present.  Cephalic  plates  normal ;  two 
nasals  and  a  loreal.  Rostral  not  produced.  Scales  smooth,  without 
fossae.    Preanal  plate  divided.    Tail  elongate.    Pupil  round. 

This  genus  embraces  a  dozen  species  of  medium  and  small  size,  firom 
the  West  India  Islands,  with  one  species  from  the  southeastern  United 
States.  Several  species  from  Mexico  are  provisionally  referred  to  this 
genus.  The  large  West  Indian  species,  with  double-scale  foasie,  for- 
merly referred  to  Dromicus,  are  Colubrinae  related  to  Drymobius,  and 
form  the  genus  Alsophis  Cope. 

The  North  American  species,  D.flavilatua  Cope,  is  oneof  tbesmallff 
forms  of  the  genus. 

Scales  in  seventeen  rows ;  superior  labials  seven ;  tail  entering  the  lenglb  ^  tiic^ 
Yellowish  brown,  first  two  rows  of  scales  yellow-edged ;  below,  and  labials  white: 
a  brown  band  from  nostril  to  last  labial  ....« D.  JIatUttA 

Dromicus  flavllatus  Cope. 

Proc.  Acad.  Phila.,  1871,  p.  2^2;  Check  List  N.  Amer.  Batr.  Kept.,  1875,  p.  38;  Pi«' 
Amer.  Philos.  Soc,  1878,  p.  64 ;  Proc.  U.  S.  Nat.  Mns..  1888,  p.  386. 

From  the  coast  of  North  Carolina  to  Florida,  inclusive. 

SALVADORA  Bd.  and  Gird. 

Cat.  Serp.  N.  Amer.,  1853,  p.  104;  Cope,  Bull.  U.  S.  Nat.  Mas.,  32,  1887,  pp.57,«- 
Phimothyra  Cope,  Proc.  Acad.  Phila.,  1860,  566;  Check  List,  Batr.  Kept  N.  A»»- 
1875,  p.  38. 

Form  elongate,  head  distinct  from  body.    Cephalic  plate  normalt^^ 
cept  rostral  shield,  which  is  expanded  laterally  with  moreorlewfr* 
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margins,  and  is  recurved  on  the  summit  of  the  muzzle.  Two  nasals.  Pre- 
ocular  divided.  Scales  smooth,  bifossate.  Anal  and  subcaudal  scutella 
divided.    Teeth  larger  posteriorly.    Pupil  round. 

This  genus  is  more  like  the  Lytorhynchus  of  Peters,  of  Africa  and 
the  adjacent  parts  of  Asia,  and  like  it,  it  inhabits,  as  to  its  typical  form, 
the  8.  graJiamice,  di^  and  rocky  regions.  It  has  the  same  peculiar  ex- 
panded rostral  plate  as  the  genus  Phyllorhynchus  Stcjn.,  and  displays 
a  similar  tendency  to  division  of  the  lateral  head  shields.  Three  species 
of  Salvadora  are  known,  all  of  which  are  found  within  the  political 
Umits  of  Mexico,  and  one  of  them  {8,  grahamiw)  occurs  also  in  the 
Sonorau  region  within  the  United  States. 

I  proposed  (loe.  cit)  to  change  the  name  of  this  genus,  because  it  had 
been  previously  given  by  Linnteus  to  a  genus  of  plants.  As  it  is  not 
now  regarded  as  necessary  to  maintain  uniform  difference  between 
plant  and  animal  generic  names,  I  have  recurred  to  the  name  of  Baird 
and  Oirard. 

The  species  differ  as  follows  : 

I.  Tail  one-fourth  of  total  length  or  shorter ;  superior  labial  plates  eight. 

Rostral  plate  wider,  more  free  laterally  ;  temporal  scales  2,  3,  4  ;  bluish  or  yel- 
lowish, with  a  brown  stripe  on  each  side  of  a  yellowish  dorsal  stripe. 

S.  grdhamicB, 
Rostral  plate  narrower,  less  free  laterally  ;  temporal  scales  2,  2,  3 ;  olivaceous, 
with  two  brown  stripes  on  each  side  of  a  narrow  light  brown  dorsal  stripe. 

S.  hairdii,* 
II.  Tail  one-third  length  ;  superior  labial  plates  nine. 

RoBtral  plate  narrower,  less  free  at  the  sides  ;  temporal  scales  2-^2.  Yellow- 
ish, with  two  brown  bauds  on  each  side  of  a  dorsal  stripe,  anteriorly  broken 
up  into  parallel  narrow  lines  and  crossed  by  brown  cross  bars  near  the  hea<l. 

S,  mexicandA 

All  ot  the  species  have  seventeen  longitudinal  rows  of  scales. 
Salvadora  grahamise  Bd.  and  Gird. 

Cat.  Serp.  N.  Amer.,  1853,  p.  104 ;  Baird,  U.  S.  Mex.  Bound.  Survey,  ii,  1859,  Rep- 
tilia,  p.  21,  PI.  v,  Fig.  2;  Cope,  BuU.  U.  S.  Nat.  Mus.  32,  18?;7,  p.  72;  Jan,  Icon. 
Gen.  Ofidi.  Livr.  i,  PI.  lU,  Fig.  2, 

Fkimothyra  grahamicR  Co^e,  Proc.  Acad.  Pbila.,  1860,  p.  304;  Check  List  Batr.  Rept. 
N.  Amer.,  1875,  p.  3a 

Considerable  variations  are  presented  by  this  species.  Thus  in  two 
specimens  (4673  and  4470)  a  narrow  brown  band  extends  along  the 
fonrth  row  of  scales,  in  addition  to  the  usual  one  on  each  side  of  the 
median  line.  In  4470  and  2082  the  superior  is  partially  broken  into 
spots.    In  No.  9001  the  bands  are  obsolete,  being  represented  by  black- 


•  Salvadora  hairdii  Jan,  Iconegrafift  degli  Ofidi  Tab.  iii,  p.  52.  Speciiuens  in  U.  S. 
Nat.  Mus.  from  Orizaba  Vera  Cruz,  West  Tebuantepec  and  Chihuahua;  Sumichrast, 
and  Potts;  and  in  Mus.  Acad.  Phi  la.  from  Jalapa,  Vera  Cruz,  Mr.  Pease. 

t  Salvadora  mexicana  D.  <&  B.,  Cope.  Bull.  U.  S.  Nat.  Mus.,  32,  p.  72,  1887 ;  Zamenis 
mexicanus  D.  &  B.,  Erp.  Geu.,  vii,  18o4,  p.  695 ;  Lijtorhynohus  mexicanw  Cope,  Proc. 
Amer.  Philos.  Soc,  1801),  p.  266  ;  Cohthej-  mexicanue  Carman,  Mem.  Mus.  Comp.  Zool. 
Cambr.,  viil,  1683,  14^.    The  last  maxillary  tooth  is  separated  a  little  from  theothers, 
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ish  shades  at  the  bases  of  the  scales.  Several  specimens  (2082,  0101. 
5347, 12638)  have  a  small  loreal  below  the  usual  one.  In  three  (2082, 
4470,  9101)  a  second  inferior  ocular  is  formed  from  the  summit  of  the 
fourth  superior  labial  plate,  so  that  the  fifth  only  enters  the  orbit. 
On  a  specimen  of  this  kind  was  proposed,  the  Phimothyra  hexakpiSj 
which  has  also  wider  brown  dorsal  stripes  than  any  other  individual. 

The  S,  bairdii  resembles  tins  species  considerably,  but  has  the  ro8 
tral  plate  much  narrower,  and  with  more  closely  appressed  edges, 
quite  as  in  the  S.  mexicana.  One  or  more  of  the  temporal  scales  of  tbe 
inferior  row  is  larger  than  in  the  8.  grahamice.  The  colors  are  darker. 
The  8,  mexicana  is  a  larger  species  than  either  of  the  others,  aod  its 
general  appearance  is  a  mixture  of  the  Bascanium  t4Bniatum  and  the 
B,  ftagelliforme.  The  head  is  longer  and  flatter  than  the  other  species, 
and  the  temporal  scales  are  in  four  vertical  rows,  the  upper  row  larger. 

The  8alvadora  grdhamice  ranges  from  Guaymas,  Sonora  (Cragiii) ; 
Batopilas,  Chihuahua  (Wilkinson) ;  and  Cape  St.  Lucas  (Xantus)  on  the 
south,  to  Cottonwood  Caiion,  Utah,  on  the  north.  The  locality  given 
on  the  authority  of  Yarrow,  "  Ogden,  Utah,''  requires  confirmation,  as 
this  is  much  further  north  than  it  is  to  be  looked  for. 

LIOPEIiTIS  Cope. 

Proc.  Acad.  Phila.,  1860,  p.  .'>59 ;  Bull.  U.  S.  Nat.  Mus.  32,  lb87,  p.  56. 
Chloroao^na  Bd.  and  Gird.  (Wagler),Cat.  Serp.  N.  Amer.,  1853,  p.  108;  notofWagler. 
Cyclophis  Gunther,  Reptiles  Brit.  India,  18(54,  p.  ta27, 

Head  distinct,  scuta  normal.  Rostral  plate  not  modified ;  one  nasal. 
Teeth  equal.  Anal  and  caudal  scuta  divided.  Scales  smooth,  uuifos- 
sate  (in  L,  vernalis). 

This  genus  includes  colnbriform  species  with  a  single  nasal  plate  per- 
forated by  the  nostril,  with  divided  anal  plate,  and  with  smooth  scales. 
They  are  of  small  and  medium  size,  and  are  frequently  of  green  color. 
The  headquarters  of  the  genus  is  in  eastern  Asia  and  India,  no  species 
existing  in  Europe  or  Africa,  and  but  one  in  North  America.  Typical 
Asiatic  species  are  the  L,  tricolor  Schleg.,  L,  ealamaria  Gtinth.,  and  L 
major  GUnth. 

In  North  America  the  genus  ranges  the  entire  realm  excepting  the 
Pacific  and  Sonoran  regions. 

But  one  species  is  known  in  our  fauna. 

Scales  fifteen  rows ;  superior  labials  seven  ;  postoculars  two  ;  temporals  1-2 ;  green 
above  ;  labials  and  below  pale  yellowish  green  ;  rather  small L.  vernalis. 

IiiopeltiB  vernalis  DeKay. 

Proo.  Phila.  Acad.,  1860,  p.  560 ;  Jan,  Icon.  Gen.  Ofid.,  ii,  3  iv,  Fig.  3. 

Coluber  reinaliaUSS.  Harlan,  Jonrii.  Acad.  Phila.,  V,  1827,  361 ;  Med.  Phys.  Res.,  18:», 
p.  14-2;  Storer,  Kept.  Mass.,  1839,224;  Hoi  brook,  N.  Amer.  Herpetology.Ul,  184^ 
79,  PI.  XVII ;  DeKay,  New  York  Fauna  Kept.,  1842, 49,  PI.  xi,  Fig,  22;  Thompson, 
Hist.  Vermor\t,  1842,  117;  Chlorosoma  vernalis  Bd.  and  Gird.,  Cat.  1853,  p.  10c»; 
Herpetodryan  vernalis  Hallow.,  Proc.  Acad.  Phila.,  1856,  p.  243 ;  Cyclophis  ternalii 
GUntber,  Cat.  Coluber  Snakes  Brit.  Mus.,  1858,  p.  119;  Cope,  Check  List  Batr. 
N.  Amer..  1875,  p.  38. 
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CYCLOPHIS  Guntber. 

Cat.  Coin  brine  Snakes  Brit.  Mus.,  1858,  p.  119;  Cope,  Bull.  U.  S.  Nat.  Mns.  32, 1887,  p. 
56;  Opheodrys  Fitzinger,  Systeina  Reptilium  1843,  p.26,  nomen  nudum;  Cope, 
Proc.  Acad.  Phila.,  I860,  560,  Philophyllophia  Garman,  Menioirg  Museum  Comp. 
Zoology,  Cambridge,  1883,  p.  140. 

Head  distinct,  scuta  normal.  One  nasal  plate,  one  preocular.  Teeth 
equal,  smooth.  Anal  and  caudal  scuta  divided.  Scales  keeled,  bifos- 
sate  (C  cBStivvs). 

This  genus  is  found  in  temperate  North  America  only.  In  the  nearctic 
realm  its  range  is  mainly  the  Austroriparian  region ;  but  it  has  been 
taken  in  the  southern  part  of  the  central  region,  and  it  ranges  also  the 
Carolinian  district  of  the  eastern  region.  But  one  species  is  known, 
which  is  characterized  as  follows : 

Scales  in  seventeen  rows;  superior  labials  seven  ;  temporals  1-2;  tail  two  and  one- 
half  times  in  total  length.    Green  above  ;  labials  and  below  light  yellow. 

C.  a^8tivu8. 
Cyclophis  aestivus  Liuu. 

Gtlnther,  Cat.  Coluber  Snakes  Brit.  Mus.,  1858,  xi ;  Cope,  Check  List.  N.  Amer.  Batr. 

Rept,  1875,  p. '38. 
Coluber  cesiitus  Linn.,  Syst.  Nat.  i,  1766,  p.  387 ;  Gmelin,  Synt.  Nat.,  ed.  xiii,  i,  iii, 

1788,  p.  1114;  Harlan,  Jour.  Acad.  Phila.,  v,  1827. 
Leptophis  ceeiivus  Bell,  Zool.  Jourii.,  ii,  1826,  320;  Holbrook,  N.  Amer.  Herpetol..  iii, 

1842,  p.  17,  PI.  in;  Bd.  and  Gird.,  Cat.  1853,  p.  106. 
HerpetodryaamtivHs  Bum,  and  Bibr.  Erp.  Gen.,  vii,  p.  209,  1854. 
Opheodrys  cesiivue  Fitz,  Cope,  Proc.  Acad.  Phila.,  1860,  p.  560 ;  Cyclophis  (Phyllopkih- 

phis)  cesHvHs  Garman,  Meui.  Mus.  Comp.  Zool.  Cambr.,  viii,  1883,  p.  146. 
Anguis  viridia  Calesby,  Nat.  Hist.  Carolina,  ii,  1743,  p.  57,  PI.  vii. 

Austroriparian  and  part  of  Eastern  region. 

BASCANIUM  Bd.  and  Gird. 

Cat.  Rept.  N.  Amer.,  PI.  i.  Serpents,  1853,  p.  93 ;  Cope,  Check  List  Batr.  Rept.  N.Amer., 
1875.  p.  40;  Bull.  U.  S.  Nat.  Mus.  32,  1887,  p  56 ;  Coryphodon  Dum^ril  and  Bib- 
ron,  Erpet.  Gen.,  vii,  1854,  p.  181 ;  not  of  Owen,  1846;  MasHcophis  Bd.  and  Gird. 
Cat.  l.c.y  1853,  p.  98.  Coluber  Dum^ril  Prodrome,  1852;  Garman,  1863. 

Head  distinct;  cephalic  plates  normal.  Teeth  increasing  gradually 
in  size  posteriorly;  not  grooved.  Scales  smooth,  in  an  odd  number  of 
series,  with  two  apical  fossa).  Subcaudal  scutella  in  two  series;  anal 
plate  divided.  Two  preoculars ;  loreal  present ;  two  nasal  plates.  Form 
elongate. 

The  species  of  this  genus  are  elongate  in  form,  and  active  in  move- 
ment, so  that  the  popular  names  of  "whip  snake"  and  "racer''  are 
appropriate.  Although  at  home  on  the  ground  they  climb  bushes  and 
low  trees,  though  they  rarely  ascend  to  any  great  height.  They  are 
skillful  in  capturing  young  birds,  as  well  as  small  mammals  and  rep- 
tiles. They  are  distributed  over  all  Korth  America  south  of  the  Boreal 
region,  and  are  represented,  like  most  of  our  other  genera  of  snakes,  by 
a  greater  multiplicity  of  form  in  the  southwestern  section  of  the  conti- 
nent.    One  species  inhabits  Mexico  exclusively. 
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The  yoang  iudividnals  of  this  genus  freqaeutly  differ  in  ooloradoD 
from  the  adnlts,  aud  the  Hpecies  may  be  arranged  in  two  series  accord- 
iDg  to  the  coloration  of  the  young,  as  follows : 

(1)  Young  transversely  spotted  or  banded.  B,  constrictor 'j  B.  flQ§- 
elUforme, 

(2)  Young  longitudinally  striped.  B,  semilineatum  ;  B.  lateraUf  £ 
scltottii ;  J5.  twniatum. 

Of  the  second  series  all  retain  the  striped  coloration  to  maturity,  ex- 
cepting the  B.  semilhieatum^  where  a  trace  only  remains  on  the  anterior 
part  of  the  body.    The  general  chanicters  of  the  species  are  as  follows: 

I.  Scales  in  seventceo  rows ;  euperior  labials  seveu.    ( Froutal  plate  nearly  as  wide  as 

siiperciliaries  posteriorly ;  muzzle  rather  produced  ;  colors  not  in  stripes.) 
Two  labials  bounding  orbit  below  ;  form  robust ;  colors  generally  uniform ;  altravs 

so  on  lips  and  throat B.  co9$trici9r. 

Cue  labial  bounding  orbit  below  ;  form  more  slender ;  more  or  less  spotted  ou  the 

lips  and  throat B.  mentoranwn, 

II.  Scales  in  nineteen  rows;  superior  labials  eight.     (Frontal  plate  one-half  as  wide 

as  superciliary  behind;  muzzle  narrowed,  produced.) 
Slender;  above,  black;  below,  yellow B.pietMm, 

III.  Scales  in  seventeen  rows;  superior  labials  eight.    (Frontal  plate  one-half  width 

of  superciliaries  posteriorly ;  form  slender.) 
Muzzle  narrowed,  more  or  less  decurved ;  without,  or  with  dark  shades  or  spoU 

anteriorly;  young  cross-spotted B.JIagflHfermi. 

Muzzle  narrowed;  pale  with  a  lateral  brown  stripe  anteriorly:  no  temporal  spot: 

young  striped i B,  temiUweainL 

Muzzle  flattened,  wider;  a  continued  yellow  stripe  on  third  and  fourth  row&  of 

scales  only ;  dorsal  scales  brown ;  a  yellow  temporal  spot;  belly  yellow. 

B.UUnk, 

IV.  Scales  in  filtecn  rows  ;  superior  labials  eight.     (Form  slender ;  color  in  i^tripes.) 
Muzzle  elougate,  narrow;  frontal  plate  more  than  half  as  wide  as  superciliaries 

posteriorly  ;  two  lateral  yellow  stripes  on  a  dark  ventral  and  dorsal  grooad; 
dorsal  scales  yellow>edged ;  no  temporal  spot B,  ichML 

Muzzle  eloDgate,  flattened ;  frontal  half  as  wide  as  superciliary  behind ;  .reddish 
brown  above  and  below,  with  two  yellow  stripes  as  in  B,  BchoiUi.  that  on  the 
third  aud  fourth  rows  black-edged  and  split  by  a  black  line ;  colors  above 
alteruately  trausversely  darker  and  paler B.  onMfok 

Muzzle  depressed,  short ;  frontal  plate  half  as  wide  aa  superciliaries  poateriorty : 
brown  above  to  fourth  row  of  scales:  below  and  sides, yellow;  latter  with 
four  or  live  lines  on  middles  of  rows  of  scales B.  /<p«iali». 

Some  of  the  species  above  admitted  are  nearly  allied,  and  yonn^ 
specimens  are  sometimes  not  readily  referred  to  their  proper  places.  In 
the  tirst  place,  although  the  eyes  of  young  vertebra t4ii  are  relatively  lai^» 
than  those  of  the  adult,  yet  the  superciliary  plates  in  this  genus  en- 
croach more  on  the  froutal  in  mature  than  in  young  specimens,  so  that 
in  the  former  the  froutal  plate  is  more  narrowed  posteriorly  than  in  the 
latter.  The  color  characters  of  young  individuals  of  the  B.  laterale  awl 
B.  tceniaium  are  sometimes  not  fully  developed,  so  that  their  reference 
is  diflficult.  In  all  of  the  species  the  head  plates  are  pale-bordered  in 
the  young,  and  this  character  may  or  may  not  continue  to  maturity  in 
the  B.  twniatum.    The  B,  constrictor  and  B.  flagelliforme  are  cross-barrt^l 
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and  spotted  iu  youth,  bat  this  character  disappears  except  ou  the  ante- 
rior dorsal  region  of  the  latter  species,  where  it  is  frequently  retained. 

The  species  are  distributed  as  follows  : 

Begions— Eastern,  B.  constrictor;  Austroriparian, ^.  ca?w^n<j^or,  B, 
fiagelliforme ;  Central,  B,  constrictor^  B,  tceniutum ;  Pacific,  B.  con- 
strictor^  B,  fldgelliforme^  B.  tcB^niatuMj  B,  laterale;  Sonoran,  B*  fingelli- 
forme^  B,  seniilineatumj  B.  piceuMj  B.  schottii,  B.  laterale,  B.  ornatumj 
B,  tamiatum;  Mexican,  B,  mentovarium. 

The  number  of  rows  of  scales  is  very  constant.  Apparent  excep- 
tions are  referred  to  under  the  head  of  B.  laterale.  The  number  of 
labial  scuta  is  very  constant  except  iti  the  Californian  representatives 
of  the  B.  constrictor.  The  small  inferior  preocular  plate  is  very  con- 
stant in  Bascanium,  its  only  absence  being  noticed  in  a  very  few  spec- 
imens of  the  Californian  form  of  B.  constrictor.  The  temporal  scales 
are  always  normally  2-2-2,  and  rarely  vary  from  it. 

The  anterior  and  posterior  parts  of  the  body  are  frequently  differ- 
eutly  colored  in  this  genus.  This  is  especially  the  case  with  the  B. 
ftagelliformey  B.  semilineatum,  and  B,  omatunij  where  the  posterior  re- 
gion  is  paler  than  the  interior  and  lacking  iu  the  pattern.  In  the  B. 
constrictor  the  transition  from  the  black  to  the  green  variety  is  first 
seen  in  fading  out  of  the  black  on  the  tail  and  posterior  part  of  the 
body. 

As  regards  the  striped  forms,  we  have  evidence  how  the  young  differ 
from  the  adult  in  the  B.  seniilineatum  and  the  B.  tmniatum.  In  these 
the  tendency  to  form  distinct  wider  bands  is  stronger  than  in  the  adult, 
where  they  are  subdivided  and  more  or  less  obliterated.  Thus  the 
young  of  both  these  forms  resemble  more  the  B.  laterale  thau  do  the 
adults.  We  may  then  regard  the  B.  laterale  as  representing  a  primi- 
tive form  for  this  series.  The  primitive  form  for  B.  fiagelliforme  and  B. 
oonstricftor  was  probably  a  cross-banded  form,  but  no  such  species  is 
known.  In  this  respect  the  last  named  species  resemble  those  of  the 
genus  Drymobius,  where  the  young  are  cross-banded  or  spotted.  Some 
Drymobii  are  known  where  the  adults  are  cross-spotted. 

The  remains  of  a  Bascanium  were  found  by  Mr.  C.  M.  Wheatley  in 
the  bone  cave  at  Port  Kennedy,  Pennsylvania,  which  furnished  so 
many  species  of  extinct  mammalia. 

Bascanium  constrictor  Liun. 

Bd.  aad  Gird.,  Cat.  Serp.  N.  Amer.,  1853,  p.  93;  Cope,  Check  List  Batr.  Kept.  N.  Araer., 
1875,  p.  40. 

Colabir  constrictor lAiiu.f  Syst.  Nat.,  i,  1760,  p.  385;  Gmeliii,LinD.  Syet.  Nat.,  xii,  i,  iii, 
1788,  p.  1109;  Harlan,  Jonrn.  Acad.  Phila.,  v,  1827,  p.  348;  Schleg.  Ess.  Phys.  Serp., 
1837,  p.  133,  PI.  V,  Figs.  3-4 ;  Storer  Report  Rapt.  Mass.,  1839,  p.  S>25.  Holbrook,  N. 
Auier.  Herp.,  iii,  1842,  p.  55,  PI.  xi ;  Thompson,  Hist.  Vermont,  1842,  p.  117 ;  Dokay, 
New  York  Faaua,  Rept.  1842,  p.  35,  Pi.  x.  Fig.  20;  Garman,  Memoirs  Mus.  Comp. 
Zool.,  Cambridge,  viii,  1883,  p.  147. 

Hicropiis corifiirictor  Bonap.,  Fauna  Italica,  ii,  1841,  nomeu  nudum. 

u,y,u..d  by  Google 
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Corypkodon  oon^^riotor  Dam.  aud  Bibr.,  Erp.  Gen.,  V'li,  1854,  p.  183;  Gunther, C«t. CoL 

Snakes  Brit.  Mus.,  1858,  p.  108;  Jan.  Icon.  Gen.  Ofid.,  n,  22,  iii,  Fig.  1* ;  iv,Fig.3; 

in,  48,  iii.  Fig.  17. 
Co/tt&er/arir#n<mSay,  in  Long's  Ezped.  Rocky  Mis.,  ii,  1823,  p.  185. 
Coiyphodon  constrictor  vslv*  flaviventris  Jan.  Icon.  Gen.  Ofid.,  ii,22,  iii,  Fig.  1 :  m,  4<:4  vi, 

Fig.  2. 
Bascanium  fremontii  Bd.  and  Gird.,  Cat.  Serp.  N.  Amer.,  1853,  p.  95. 
Basoanium  foxU  Bd.  and  Gird.,  1.  c.  96. 
Bascanium  vetustus  Bd.  and  Gird.,  1.  c.  97;  Girard,  U.  S.  Expl.  Exped.,  1858,  p.  1^, 

PI.  VII,  Figs.  12-19;  Cooper,  Pac.  R.  R.  Report,  xu,  PI.  ii,  1S60,  p.  301. 
Bascanium  constrictor  yslt.  vetustum  Cope,  Clieck  List  Batr.  Rept.  N.  Amer.,  1875,  p.  40; 

Yarrow,  U.  8.  G.  Surv.  W.  of  100th  Mer.,  v,  1875,  p.  241. 
Corypkodon  constrictor  var.  vetustus  Jan,  Icon.  Gren.  Ofid.,  ii,  22,  iv,  Fig.  1. 
Bascanium  anthioum  Cope,  Proc.  Acad.  Phila.,  18()2,  p.  338. 

Transitioas  between  the  eastern  black  and  the  western  green  forms 
of  this  species  are  frequently  met  with  in  the  region  connecting  the  two 
habitats.  Thus,  in  Michigan  the  species  is  generally  of  a  bluish  green 
or  greenish  blue  tint  above,  and  is  known  as  the  ^'  blue  racer."  SimiLic 
si>ecimens  are  in  the  National  Museum  from  Kew  Orleans.  On  the 
yellow-bellied  form  of  the  plains,  Say  proposed  his  Coluber  Jlavirentm, 
which  was  regarded  as  a  distinct  species  by  Hallowell  and  by  Baird 
and  Girard.  I,  however,  do  not  find  it  to  be  more  than  a  geographical 
color  race.  The  same  color  chai*acterizes  specimens  from  the  Pacific 
district,  which  are  also  inferior  in  size  to  Eastern  individuals,  and  fine- 
quently  have  the  head  a  little  shorter.  In  spite  of  this  fact  they  incline  to 
develop  an  additional  labial  plate,  the  number  being  occasionally  in  tfais 
region  eight  on  one  or  both  sides.  Thus,  Of  eleven  black  Eastern  spec- 
iinens  only  two  have  8  superior  labials  on  both  sides.  Of  twenty-two 
yellow-bellied  specimens,  three  have  the  labials,  7  on  one  side  aud  8  on 
the  other,  and  nine  have  8  on  both  sides.  Of  the  twelve  specimens 
thus  exceptional,  seven  are  from  the  Pacific  region  aud  five  from  the 
Great  Basin  of  Nevada  and  Utah,  of  the  central  region.  This  is  the 
Bascanium  vetustum  of  Baird  and  Girard.  In  the  type  specimens  tbe 
sixth  labial  reaches  the  lower  postocular^  but  this  is  exceptional  and 
rarely  occurs  in  California  or  other  individuals. 

A  remarkable  color  variety  of  this  species  was  described  by  me 
under  the  name  of  Bascanium  anthicum.  In  this  form  the  general 
color  is  as  in  the  dark  bluish  tinted  variety,  but  numerous  scales  on  all 
parts  of  the  body  are  a  bright  yellow.  The  yellow  scales  are  rarely 
regularly  arranged,  but  sometimes  show  a  tendency  to  a  distribution  in 
chevron-shaped  cross-bands.  A  specimen  of  this  kind  was  sent  me  by 
my  friend,  Prof.  Pendleton  King,  as  from  near  Baton  Eonge,  Louisiana. 
The  typical  specimen,  which  is  in  the  National  Museum,  is  of  nucer* 
tain  locality,  but  was  alleged  to  have  been  brought  from  Siam,  most 
probably  erroneously. 

A  black  Bascanium  was  described  by  Baird  and  Girard  as  having 
been  brought  from  California,  under  the  name  of  B.  fremoutiu  The 
specimen  is  a  typical  B.  constrictor,  and  was  taken  probably  to  the 
eastern  region.     The  B.  foxii  Baird  and  Girard  is  the  same.  Jci\c> 
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The  leugth  and  diameter  of  the  tail  vary  considerably,  some  being 
quite  slender  and  others  quite  robust.  Of  the  slender-tailed  forms,  two 
(8298  and  4488)  are  males.  The  sex  of  tlie  others  is  unknown,  but  I 
suspect  the  specimens  with  thick  tails  to  be  females.  The  lengths  are 
as  follows :  I.  B.  c.  constrictor:  3^  in  total  length,  No,  8298 ;  3|,  4447 ; 
3g,  11440;  33, 17G4,  4448 ;  4f,  7194, 1788, 4444 ;  4§,  10^50.  B.  c.flaviven- 
trie:  31,  10717;  3|,  12588;  3 J,  4418;  3 J,  2132;  4,  1741;  4^o,  7812;  4*, 
7812ft;  4f,  12581. 

Bascanium  piceum  Cope. 

B€ucanium  flaffilliforme  piceum  Cope,  in  Yarrow's  Rept.  U.  S.  G.  G.  Surv.  W.  of  lOOth 
Mer.,1875,  v.,  p.  617  (name  only);  Check  List  N.  Amer.  Batr.  Rept.,  1875,  p.  40. 

Form  elongate,  tail  3f  times  in  the  total  length.  Head  elongate, 
mazzle  narrowed  forwards,  moderately  protuberant,  not  flattened, 
slightly  decurved.  Rostral  plate  slightly  recurved  above ;  internasals 
longer  than  wide.  Frontal  half  as  wide  as  superciliaries  behind.  Pari- 
etals  openly  truncate  emarginate  at  posterior  margin.  Loreal  large, 
larger  than  high.  Temporals  2-2-2.  Superior  labials  8,  fourth  and  fifth 
bounding  orbit,  sixth  subtriangular,  seventh  and  eighth  larger  and 
nearly  equal,  and  longer  than  high.  Inferior  labials  10,  fifth  longest; 
postgeneials  not  longer  than  pregeneials.  Scales  in  nineteen  longitu- 
dinal rows,  moderately  narrowed. 

Gastrosteges,  195;  anal,  1;  urosteges,  108.  Total  length,  1,263  mil- 
limeters; the  tail,  355  millimeters;  end  of  muzzle  to  rictus  oris,  34 
millimeters. 

Color  above,  to  and  including  the  extremities  of  the  gastrosteges, 
black.  Inferior  surfaces,  light  yellow;  the  anterior  fifth  of  the  length 
with  brownish  blotches,  which  are  posteriorly  few  and  distant,  but  be- 
come larger  and  more  approximated,  until  the  anterior  thirty  to  forty 
gastrosteges  are  brown  or  anteriorly  black,  like  the  superior  surfaces. 
Labial  plates  with  some  pale  shades  in  their  middles.  Preocnlar  with 
alight  middle;  postoculars  black.    Top  of  head  a  little  paler  than  back. 

This  form  might  be  regarded  as  a  melanistic  B.  flagelliforme  but  for 
the  increased  number  of  scale  rows  and  longer  tail.  The  fact  that  the 
inferior  surface  does  not  generally  take  part  in  the  darkened  color  in- 
dicates a  normal  color  type. 


Bascanium  piceum  Cope. 


Catalogue 
No. 


»^mL\  i^i"y- 


1     Camp  Grant,  Arizona . 


From  >vbom 
received. 


Dr.  E.  Palmer. 


Character. 


Alcoholic. 


Bascanium  flageriforme  Cateaby. 

Basoanium  flagelliforme  flagelliforme  Cope,  Check  List  Batr.  fiept.  N.  Amer.,  1875,  p.  40. 
Anguii  flageilliformis  Catesb.,  Nat.  Hist.  Coral,  11, 1743,  p.  54,  PI.  liv. 
Coluber  flagellum  Shaw,  Gen.  Zoul.,  iii,  1802,  p.  475. 

Coluber  flagelUformia  Holbr.,  N.  Amer.  Herpei,  i,  1836,  p.  107,  PI.  xixj  Garmao,  Mem. 
Mu8.  Corap.  Z06I.  Cambr.,  viii,  1883,  p.  147. 
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PgammopkU  fiagelliformU  Holbrook,  N.  Amer.  Herpt.,  2d  ed.  in,  1842;  p.  11,  PL  2. 

Masticophia  flagetUformia  Bd.  and  Gird.,  Cat.  Serp.  N.  Amer.,  1853,  p.  98:  Jau.  Icon. 
Geu.  Ofid.,  II,  20,  vi.  Fig.  1. 

Htrpetodryaa  flageUiformis  Dnm.  and  Bibr.  Erp,  Gen.  vu,  1854,  p.  210;  Giintber,  Car. 
Col.  Snakes  Brit.  Mns.,  1858,  p.  118. 

Coluber  ieaiaceuB  Say,  Long's  Exped.  Rocky  Mts.,  1823,  p.  48 ;  Holbr.  N.  Amer.  Herpet., 
Ill,  1842,  p.  63 ;  Harlan,  Joum.,  Acad.  Pbila.,  v,  1827,  p.  348. 

MaatioophiB  testaceus  Bd.  and  Gird..  Baird,  U.  S.  Mex.  Bound.  Surv.,  ii,  Pt.  ii,  Rep- 
tiles, p.  20,  PI.  XVI. 

Baaeanium  fiageUiforme  testaceum  Cope,  Check  List  N.  Amer.,  Batr.  Rept.,  1875,  p.  40. 

MaaticophU  fiagelliformia  var.  teaiaceua  Jan,  Icon.  Gen.  Ofid.  ii,  20,  vi,  Fig.  2. 

Herpetodryaa  paammophia  Schleg.    Ess.  Physiou.  Serpens.,  ii,  1837,  p.  195. 

Paammopkia  flavigularia  Hallow.,  Proc.  Acad.  Phila.,  1852,  p.  178. 

Maatioophia  flavigularia  Bd.  and  Gird.,  Cat.  Serp.  N.  Amer.,  1853, p.  99. 

Herpetodryaa  flavigularia  Giintber,  Cat.  Col.  Snakes  Brit.  Mns.,  1858,  p.  118;  Hallow., 
Rept.  U.  S.  Pac.  R.  R.  Surv.,  x.  1859,  Williamson's  Rept.  p.  12. 

The  color  varieties  of  this  specieH  are  as  follows :  In  half-grown  eaat- 
cro  specimens  the  head  is  light  brown,  with  darker  cross  shades  on  the 
head  and  nape.  In  adalt  eastern  specimens  the  head  and  from  one- 
fourth  to  two-thirds  the  length  of  the  body  are  deep  brown.  In  Texas 
adnlt  specimens  the  anterior  regions  are  sometimes  of  a  strong  brown 
color,  bat  generally  they  are  pale,  the  top  of  the  head  only  being  of  a 
light  brown.  In  adults  from  the  Sonoran  and  Pacific  regions  the  pos- 
terior part  of  the  head  and  several  wide  cross  bands  on  the  nape  are 
of  a  dark  brown  or  even  of  a  blackish  color.  In  specimens  from  Ari- 
zona these  are  followed  by  pink  cross  bands,  which  appear  only  on  tlie 
anterior  fourth  or  fifth  of  the  bod3\  In  Galifornian  specimens  in  the 
National  Museum  these  pink  cross  bands  indistinctly  ap|>ear.  In  spec- 
imens from  La  Paz,  at  the  southern  extremity  of  Lower  California,  the 
entire  body  is  a  citron  yellow,  with  some  black  appearing  between  the 
scales  when  the  skin  is  stretched.  The  head  and  nape  are  spotted  as 
in  the  Californian  individuals.  In  young  specimens  from  Georgia  and 
Florida,  as  well  as  from  the  West,  the  chiu,  throat,  and  anterior  part 
of  the  belly  for  a  short  distance  are  spotted  by  ill-defined  spots  of  light 
brown.  These  are  represented  by  cloudy  shades,  or  are  entirely  lost 
in  the  prevailing  brown  color  in  eastern  adult  specimens.  In  Texas 
specimens  they  disappear  entirely  in  some  large  adults.  In  Sonoran 
and  Californian  specimens  they  continue  permanently,  the  spots  form- 
ing a  row  on  each  side  of  the  inferior  and  superior  labials,  and  the 
speckled  brown  of  the  temporal  region  is  divided  by  a  pale  line  extend- 
ing from  the  eye  posteriorly. 

This  species  ranges  from  South  Carolina  into  Mexico  on  the  plateau, 
aud  southward  on  the  western  slope.  Thus  I  have  recorded  it  from 
Chihuahua,  Guanajuato,  and  Guadalaxara. 

Bascanium  semilineatum  Cope. 

This  is  a  remarkable  form,  as  it  occupies  a  position  between  several 
of  the  species.  Thus  it  has  the  seale  formula  and  shape  of  head  of 
B.flagelliforme^  the  head  coloring  of  B.  schottii^  and  part  of  the  colow- 
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tion  between  those  of  B.  tceniatum  and  B.  laterale  and  part  like  tbat  of 
B.flagellifarme.  Its  characters  ally  it  most  nearly  to  the  last  named, 
but  its  appearance  is  quite  distinct. 

The  scales  are  in  seventeen  rows,  and  there  are  eight  superior  labials. 
The  posterior  part  of  the  frontal  is  only  half  as  wide  as  the  superciliary 
plate  at  the  same  point.  The  temporal  scales  are  2-2-2.  The  fourth 
and  fifth  labials  bound  the  orbit  below.  The  loreal  is  lonj2:er  than  high. 
The  postgenials  are  a  little  larger  than  the  pregenials.  The  muzzle  is 
not  decurved,  and  is  moderately  protuberant  viewed  in  profile;  from 
above  it  is  elongate  wedge-shaped.  The  tail  is  long,  entering  the  total 
length  in  the  specimen  before  me  (So.  1981)  three  and  one-seventh 
times. 

The  general  color  is  a  light-brownish  clay-color  (in  spirits),  the  free 
border  of  each  scale  with  an  elongate  whitish  spot  on  each  side.  The 
color  becomes  darker  anteriorly,  so  as  to  be  on  the  anterior  fourth  of  the 
length  a  plumbeous  green  with  the  top  of  the  head  light  brown.  There 
are  no  markings  on  the  superior  surface  of  this  region,  but  the  sides  are 
striped,  the  stripes  disappearing  on  the  second  fourth  of  the  length  of 
the  body.  These  stripes  are  bounded  by  a  brown  line  on  the  middle  of 
each  scale  of  the  second  and  third  rows.  Between  these  the  color  is 
like  that  of  the  back,  while  the  adjacent  halves  of  the  third  and  fourth 
rows  are  light  yellow.  A  fainter  brown  line  runs  along  the  middle  of 
the  first  row.  Belly  and  throat  immaculate  light  yellow,  except  a  few 
punct8B  along  the  ends  of  the  first  dozen  gastrosteges.  Middles  of  nasal, 
loreal,  preocular,  and  postocular  plates,  yellow.  Superior  labials  yellow, 
with  a  blackish  superior  border  extending  from  the  rostral  plate  back. 
Temporal  region,  like  the  top  of  the  head,  immaculate.  A  few  black 
specks  on  the  genial  margins  of  the  inferior  labials. 

Oastrosteges  201 ;  anal  1 ;  urosteges  134+.  Total  length  (No.  1981) 
1185  millimeters;  of  tail  (extremity  wanting)  375  millimeters. 

A  young  specimen  (No.  8434)  is  interesting  as  showing  the  constancy 
of  the  color  characters  as  compared  with  those  of  corresponding  age  of 
the  B,  icmiatumj  and  with  the  adult  jB.  schottii  and  B,  laterale.  In  the 
first  place  the  stripes  are  much  more  distinct  in  this  specimen  than  in 
the  adults,  as  is  the  case  also  with  the  B.  tceniatum.  Moreover,  they  ex- 
tend farther  along  the  length  of  the  body,  being  traceable  on  the  mid- 
dle third,  though  they  are  wanting  posterior  to  it.  The  stripes  are :  a 
yellow  one  on  adjacent  parts  of  the  third  and  fourth  rows,  bounded  be- 
low by  a  brown  one  on  the  adjacent  parts  of  the  second  and  third  rows. 
A  yellow  stripe  succeeds  on  the  adjacent  parts  of  the  first  and  second 
rows,  while  another  and  paler  brown  stripe  runs  on  the  adjacent  parts 
of  the  first  row  and  the  extremities  of  the  gastrosges.  This  pattern,  it 
will  be  observed,  is  quite  different  from  that  which  obtains  in  any  of 
the  other  striped  species,  as  the  B.  twniatuMy  ornatum,  schottiiy  or  la- 
terale. The  head  is  entirely  uniform  greenish  slate-color  above  and  on 
the  temples.    The  superior  labials  are  yellow,  the  posterior  bounded 
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above  by  a  black  liue  from  the  orbit  to  the  neck.    The  muzzle  of  this 
specimen  is  broken  off. 

This  species  presents  the  interesting  peculiarity  of  resembling  another 
species  (B.flagelliforme)  much  more  in  the  adult  than  in  the  youngstage. 
The  young  of  the  two  species  refer  them  to  different  sections  of  the 
genus,  while  the  adults  are  distinguishable  only  on  careful  examination. 


Catnlogoe 
No. 


1081 
8434 


Bancamnm  semiHneatum  Cope. 
Bp^tmen..  |  ^^"^^y-  I  ^•"^^^  obtained. 


a  I  Colorado  River,  Arizona.. 
1     Camp  G-rant,  Ariz 


A.  Schott... 
Butter . 


Character. 


Aleohelic. 
Do. 


BaBcaniain  laterale  Hallow. 

Bascanium  tamiatum  laterale  CopOj  Check  List  Batr.  Kept.  N.  Amer.,  1^75,  p.  40 ;  Lep- 
tophU  lateralia  Hallowell,  Proc.  Acad.  Phila.,  1853,  p.  237;  U.  S.  Pac.  B.  B.  Be- 
port,  X,  1859 ;  Williamson's  Reporti  p.  13,  PI.  iv,  Fig.  3. 

This  handsome  species  has  two  strongly  marked  subspecies,  which 
may  prove  to  be  deserving  of  the  rank  of  two  species.  The  decision  of 
this  question  must  depend  on  future  material. 

The  range  is  southern  Oalifornia  and  Arizona  to  the  extremity  of 
Lower  Oalifornia. 

The  subspecies  are  as  follows : 

Lateral  stripe  continuoas  to  origin  of  tail ;  throat  and  upper  and  lower  labials  spotted; 
posterior  upper  labials  less  elongate B,l.  laterafe. 

Lateral  stripe  broken  up  on  anterior  fourth  of  length,  after  which  a  trace  only  re- 
mains ;  labial  plates  and  throat  unspotted ;  posterior  lateral  plates  more  elongate. 

B.  I  awrigulum, 

Baaoanium  laterale  laterale  Hallow. 
Leptophis  lateralis  Hallowell,  1.  c.    Bascanium  tamiatum  laterale  Cope,  1.  c. 

The  seventeen  rows  of  scales,  together  with  the  coloration,  distin- 
guish this  form  from  the  B.  schottii  and  the  B.  tceniatum.  Young  speci- 
mens of  the  latter,  however,  resemble  it  closely,  since  the  spaces  be- 
tween the  dark  lines  of  the  first,  second,  and  third  rows  are  apt  to  be 
solidly  dark-colored  at  that  age.  They  may  be  distinguished,  apart 
from  the  smaller  number  (15)  of  scale  rows,  by  the  different  distribution 
of  the  lateral  stripes.  In  B.  l.  laterale  the  yellow  stripe  extends  to  the 
fifth  row  of  scales,  and  the  inferior  band  only  reaches  to  the  middle  of 
the  first  row,  not  attaining  the  gastrosteges.  In  B.  schottii  the  supe- 
rior lateral  stripe  is  as  in  B.  L  laterale^  but  the  belly  is  dark,  and  there 
is  a  yellow  stripe  on  the  adjacent  edges  of  the  gastrosteges  and  first 
row  of  scales.  The  head  is  unicolor,  and  not  spotted  as  in  the  B.  I,  lat- 
erale. The  yellow  temporal  spot  of  both  forms  of  the  B,  laterale  is  to 
be  noted  as  always  absent  from  the  allied  species.  The  B.  semiHneatum 
agrees  with  the  B,  laterale  in  the  possession  of  seventeen  rows  of  scales, 
and  the  young  is  more  fully  striped  than  the  adult.    It  may  be  distin- 

Digitized  by  VjOOQIC 


^^g9?^']  PROCEEDINGS   OF   THE   NATIONAL   MUSEUM.  629 

gtiisbed  at  all  ages  by  the  arraugement  of  the  lateral  stripes  anil  the 
uuiform  coloratioD  of  the  head.  The  yellow  stripe  is,  like  that  of  the 
B.  lateraU^  on  the  third  and  fourth  rows  only,  but  the  dark  band  below 
it  only  occaples  the  adjacent  parts  of  the  second  and  third  rows,  in- 
stead of  extending  to  the  gastrosteges.  There  is  a  yellow  band  on  the 
adjacent  parts  of  the  first  and  second  rows,  which  is  absent  in  the  B. 
lateralCy  and  there  is  a  dark  stripe  on  the  adjacent  parts  of  the  first  row 
and  the  gastrosteges,  where  the  inferior  yellow  stripe  is  present  in  the 
B,  schoUii.  The  belly  is  light,  and  not  dark,  as  in  the  last-mentioned 
species. 
Soathern  California  and  Arizona. 

BaBcaniom  laterale  anrigiilam  Cope. 

BaacaniumaurigHlam  Cope,  Check  List  Batr.  and  Rept.  N.  Amer.,  1875,  p.  40.  Drymohius 
aurigulus  Cope,  Proo.  Acad.  Phila.,  1861,  p.  301. 

Lower  California. 

Bascanium  schottii  Bd.  and  Gird. 

MasiicophU  sohoUHBd.  and  Oird.,  Cat.  Rept.  N.  Amer.,  Ft.  i,  Serpents,  1853,  p.  160; 
Baird,  U.  S.  Mex.  Bound.  Surv.,  ii,  Reptiles,  1859,  p.  20,  PI.  xviii. 

Several  specimens  of  this  species  confirm  the  constancy  of  its  char- 
acters. 
Eio  Grande  Valley. 

Bascanium  omatum  Bd.  and  Gird. 

MMticophis  omatus  Bd.  and  Gird.,  Cat.  Serpt.  N.  Amer.,  1853,  pp.  102, 159.     Bascanium 
t(vniatum  omatum  Bd.  and  Gird.,  Cope,  Check  List  Batr.  Rept.  N.  Amer.,  1875,  p.  40. 

Western  Texas. 

Although  this  species  has  the  scale  formula  and  some  resemblance  in 
coloration  to  the  B.  tceniatumj  I  can  not  now  refer  it  to  that  species.  The 
head  is  elongate  with  narrow  protuberant  muzzle,  more  like  the  B^flagelli- 
forme  and  B.  laterale.  The  B,  omatum  displays  the  unusual  peculiarity 
of  a  striped  species  with  a  tendency  to  become  annulate. 

Bascanium  tseniatum  HaHow. 

Cope,  Check  List  N.  Amer.  Batr.,  Rept.,  1875,  p.  40 ;  Leptophia  t<en%ata  Hollowell, Proo. 

Acad.  Pbila.,  vi,  1852,  p.  181. 
Mastieophis  tontatiMBd.  and  Gird.,  Cat.  Serpt.  N.  Amer.,  1853,  p.  103 ;  Jan.  Icon.  Gen. 

Opid.,  II,  22,  V,  Fig.  1. 

Sonoran  region  to  Salt  Lake ;  Pacific  region  to  northern  California. 

A  young  specimen  (3123)  has  the  tendency  to  a  yellow  stripe  on  the 
third,  fourth,  and  fifth  rows  of  scales  above  referred  to,  well  marked. 
The  head  shields  above  have  narrow  pale  margins.  The  frontal  plate 
is  not  so  narrow  posteriorly  as  in  the  adult  from  the  same  and  other 
localities.    Still  younger  individuals  (Nos.  1982  and  11423)  have  the 
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lateral  yellow  stripe  more  distinct  by  the  suffasioa  of  the  ihird,  second, 
and  half  the  first  rows  with  brown,  thas  producing  an  appearance  much 
like  that  of  the  B.  laterale^  But  only  the  third  and  fourth  rows  bear 
the  yellow  stripe,  and  the  brown  band  covers  the  ends  of  the  gastros- 
teges  in  that  species.  It  was  this  resemblance  that  induced  me  to  com- 
bine the  two  species,  with  the  remark  (Proc.  Acad.  Phila.,  1866,  p.  305) 
*<Tho  young  of  the  form  lateralis^  the  adult,  the  tseniatus." 
The  measurements  of  the  tail  in  nine  specimens  are  as  follows  : 
Three  and  one-seventh  times  in  total  length,  Nos.  8432  and  4384; 
3i,  9520,  8120,  and  11422;  3|,  13618  and  1979;  3^,  8122;  3^,  1983. 

COLUBSR  Linn. 

Systema  Naturije,  ed.  xii,  1766,  p.377,  pt. ;  Oppol,  1811,  pt.  Boie,  Isis  von  Oken; 
1827,  p.  209 ;  GUnther  ex  Linn.,  Cat  Snakes  Brit.  Mas.,  1858,  p.  87 ;  Cope,  Check 
List N.  Amer.  Batr.  Rept.,  1875,  p.  39 ;  Pioc.  U.  S;  Nat.  Mas..  1888,  p.  390.  Calopatis 
Bonap.,  Mem.  Real.  Acad.  Torino  (2),ii,431, 1840.  Scotophis  Bd.  and  Gird.,  Cat. 
N.  Amer.  Rept.,  Serpents,  1853,  p.  73.  Natrix  Cope  ex  Laureuti,  Proc.  Acad. 
Pliila.,  1862,  p.  338 ;  Cat.  Batr.  Rept.  Centr.  Amer.,  Mex.,  1887,  pp.  ri6-71. 

Golubrid  snakes,  with  equal  teeth,  snbcylindric  body,  and  two  rows 
of  caudal  scutella.  The  pupil  round;  the  rostral  and  nine  superior 
cephalic  shields  normal;  two  nasal  and  one  preocular  plate.  Two 
pairs  of  geneials ;  scales  of  the  body  with  two  apical  pits,  keeled  or 
rarely  smooth.    Preanal  shield  divided. 

This  genus  embraces  a  number  of  species  of  the  northern  temperate 
regions  of  the  world.  Six  species  belong  to  Eurasia  and  ten  to  North 
America.  Three  others  extend  to  within  the  tropics  of  Mexico  and 
Central  America. 

The  North  American  species  are  of  inoffensive  habits,  but  are  destruc- 
tive to  birds  and  small  mammals.  Some  of  them  reach  considerable 
dimensions,  but  they  are  exceeded  in  this  respect  by  some  of  the  spe- 
cies of  the  allied  genus  Spilotes.  The  0.  guttatus  and  O.  rosaceus  are  of 
brilliant  colors. 

The  North  American  species  are  closely  allied,  and  form  gradations 
of  characters  which  must  be  carefully  estimated  in  order  to  learn  the 
definitions.  It  is  not  difficult  to  distinguish  the  0.  vulpinn^^  C.  guttatnSy 
and  O.  emoryij  but  the  group  of  which  the  0,  spiloides  is  the  type  is 
more  difficult  to  unravel.  It  embraces  that  species,  O.  confinisy  C.  gwod- 
rivittaUiSj  0.  obaoletuSy  and  0.  Uetus.  All  the  North  American  species 
(except,  possibly,  C.  confinis^  of  which  but  one  specimen  is  known) 
have  twenty-seven  rows  of  scales,  some  species  (C  vulpintis)  varying  to 
twenty-flve,  and  others  (0.  emoryi)  varying  to  twenty-nine.  The  most 
important  characters  are  the  number  of  rows  of  scales  which  are  keeled, 
and  the  length  of  the  tail,  as  indicated  by  the  number  of  urosteges. 
The  coloration  has  a  typical  value,  but  displays  many  transitions,  espe- 
cially in  the  spiloides  group. 

I  present  a  synopsis  of  the  principal  characters  in  the  following  table. 
Three  neotropical  species  are  included  in  it :         ^^.^.^^^ ^^ Googk 


^^I8»i!'']  PROCEEDINGS   OF   THE   NATIONAL   MUSEUM.  631 

Three  neotropical  species  are  iucladed  in  it : 

I.  One  plato  in  the  first  row  of  temporals. 

Scales  twenty-live  rows,  eleven  keeled ;  caudal  scntella  f  Head  not  banded ;  dorsal 
spots;  belly  partly  spotted C.  confinit, 

II.  Two  plates  in  the  first  row  of  temporal^ 

a.  Parietal  plate  shorter  than  muzzle,  measured  from  front  of  frontal  plate. 
About  nine  rows  of  keeled  scales ;  caudal  scutella  not  over  sixty-eight ;  head  not 

banded ;  above  with  rounded  black  spots ;  belly  tessellated  with  black 

C  valpinus, 
an.  Parietal  plate  longer  than  or  equal  muzzle. 
(3.  Eight  superior  labials. 
Scales  smooth ;  scutella?;  head  not  banded ;  belly  not  spotted;  above  with  wide 

red  spots  which  are  crossed  by  four  longitudinal  bands C.  rosaceus. 

Five  rows  of  scales  weakly  keeled;  scutella  not  exceeding  seventy-one;  above- 

with  angular  red  spots ;  head  banded ;  belly  tessellated C.  gnitatus. 

About  thirteen  rows  of  keeled  scales;  scutella  not  exceeding  102;  above  with 
four  longitudinal  bands,  the  medium  pair  often  connected  by  spots;   head 

not  banded ;  belly  obscurely  clouded C.  qnadrivitiatua 

Keeled  rows  seven  to  eleyen ;  scutella  not  over  ninety-six ;  above  with  brown, 
spots,  angular  anteriorly,  and  elongate  spots  on  sides;  head  not  banded  in 

adult;  belly  clouded C.  spiloides. 

Keeled  rows  seventeen;  scutella  not  above  uiuety-two;  above  bhick  or  brown, 
without  or  with  darker  spots ;  head  not  banded ;  belly  very  darkly  colored . . 

C.  obaoJetus. 

pp.  Nino  superior  labials. 

Five  rows  of  scales  keeled ;  scutella  ninety-nine ;  postgenials  transversely  divided ; 

above  with  narrow  transverse  spots,  below  clouded ;  prefrontal  and  postor- 

bital  head-bauds C.  hairdii. 

III.  Three  plates  in  first  row  of  temporals. 

Keeled  rows  fifteen ;  scutella  seventy-seven  ;  dorsal  spots  twenty-nine,  longer; 
parietal  and  prefrontal  head-bands  obscure ;  no  postocular  baud ;  belly  col- 
ored     C.  l(etuSm 

Scales  smooth;  scutella  seventy-eight;  dorsal  spots  shorter,  33-45 ;  headbands, 
with  postocular  distinct ;  belly  t-essellated C.  emaryi. 

Scales  27-29  rows;  nine  superior  labials ;  dorsal  and  lateral  spots  large  aud  close 
together,  not  becoming  obsolete ;  head  red  above,  with  light  postocular  band, 
aud  spot  on  nape C,  flavirufus.* 

Scales  in  31-33  rows;  eight  upper  labials;  dorsal  and  lateral  spots  smaller  and 
separated;  three  bauds  behind  frontal  rogioii,  all  markings  disappearing  at 
maturity C.mutabilis.i 

IV.  Four  plates  in  first  row  of  temporals. 

Scales  in  thirty-five  rows;  two  or  three  loreals  ;  eight  upper  labials ;  dorsal  and 
lateral  spots  smaller,  separated;  three  longitudinal  bands  from  frontal 
region C  triaspU.t 

As  regards  the  characters  above  enumerated,  I  will  remark,  that  in  a 
single  specimen  of  the  0.  ^piloides  there  is  a  radimental  third  temporal 
in  the  first  row  on  each  side,  one  of  which  is  intercalated  between  the 
two  postocalars.    In  some  specimens  of  0.  guttatxis  there  are  no  keels 

*  Coluber  flavirufus  Cope,  Proc.  Acad.  Phila.  186G,  p.  319;  Mexico. 
tCOLUBKR  MCTABILI8  Copp,  Proc.  Amer.  Philos.  Soc.  1884,  p.  175;    Mexico  and 
Guatemala. 

'  Coluber  triaspis  Cope,  Proc.  Acad.  Phila.,  18GG,  p.  128;  Belize. 
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on  any  o.  tne  dorsal  series  of  scales ;  and  in  one  of  C  emorfi  a  few  dor- 
sal rows  have  faint  traces  of  keels.  In  a  specimen  of  the  C.  obwlHm 
(No.  5503)  there  are  but  sixty  urosteges,  the  smallest  number  known  in 
any  other  individual  being  seventy-four.  This  is  abnormal.  The  yoan; 
of  the  0.  quadrivittatus  are  strongly  spotted,  and  closely  resemble  the 
C.  spilaideSf  as  is  also  the  case  with  the  young  of  the  O.  ffuttattu.  Intbe 
young  of  C,  emaryij  there  are  seldom  more  than  two  scuta  in  the  fim 
row  of  temporals,  the  division  into  three  being  accomplished  at  a  later 
stage  of  growth.  The  general  result  of  these  facts  is  that  the  C.  ipibiia 
is  the  primitive  type  from  which  the  other  species  have  been  derived, 
some  by  one  modification,  some  by  another. 

Giinther  retained  the  Linnaean  name  Coluber  for  this  gen  as,  as  he 
was  compelled  to  do  in  view  of  the  use  of  it  by  his  predecessors,  Boie 
and  Fleming. 

Coluber  confinis  Bd.  and  Gird. 

Sootophis  canflnia  Bd.  and  Gird.,  Cat.  Serpt.  N.  Amer.,  ISSXi,  p.  76. 
Mississippi. 

Coluber  valpinas  Bd.  and  Gird. 

Cope,  Check  List  Batr.  Rept.  N.  Amer.,  1875,  p.  39. 

Scotophis  vttlpinus  Bd.  and  Gird.  Cat.  Serpt.  N.  Amer.,  1853,  p.  75. 

Elaphisrubrioeps  l>uni.  Bibr.  Erp.  Gen.  vii,  1854,  p.  270. 

Upper  Mississippi  River  and  Great  Lakes  to  western  New  York. 

Coluber  guttatus  Linu. 

Syst-Nat.  1, 1766,  p.  385 ;  Gmel.,  Linn.,  Syst.  Nat.,  Ed.  xiii,  iii,  1788, 1110 ;  Danbenton, 
Qaart.  Serp.,  p.  602;  Lacep.,  Qnadr.  Ovip.  Serp.  ii,  p.  329;  Bonnaterre,  OphioI.,^ 
19 ;  Harlan,  Journ.  Acad.  Phila.,  v.  1827, 363;  Sclileg.,  Essai.  Phys.  Serp.  15^37,  p. 
168 ;  Holbrook,  N.  Amer.  Herp.  ii,  1838,  p.  109,  Pi.  xxiv,  and  2d  Ed.  m,  l^*i  p. 
65,  PI.  XIV ;  Gunther,  Cat.  Col.  Snakes.  Brit.  Mus.,  1858,  p.  89 ;  Cope,  Check  List 
Batr.  Rept.  N.  Amer.,  1875,  p.  39;  Merrem,  Tentamen,  1820. 

Scotophis  guttatus  Bd.  and  Gird.,  Cat.  Serpt..  1653,  p.  78. 

Elaphis  guttatus  Dum.  Bibr.,  Erp.  Gen.  vii,  1854,  p.  273;  Garman  Mew.  Mas.  Comp. 
Zool.  Canibr.,  VIII,  1883,  p.  152;  Jan,  lean.  Gen.  Ofid.n,21,  vi.Fig,  1. 

Coluber  compressus  Merrem,  Beitr.,  ii,  PI.  11. 

Coluber  caroliuianus  Sbaw,  Zool.,  iii,  p.  460,  PI.  119. 

Coluber  maculatus  Latreille,  Rept.  iv,  p.  73;  Merrem,  Tent.;  Harlan,  Jonm.  Acs<L 
Phila.,  1827, 3G0. 

Coluber  paniherin us  Merr.,  Tent. 

Coluber  fioridanus  Harlan,  Jour.  Acad.  Phila.,  1827,  360. 

Two  plates  in  the  first  row  of  temporals ;  parietal  plat«  longer  than 
muzzle  measured  from  front  of  frontal  plate.  Scales  in  twenty-sereo 
or  nine  rows,  only  five  rows  of  scales  keeled,  and  these  weakly.  Ei^rbi 
superior  labials,  fourth  and  fifth  enteriug  orbit  Orbitals  1-2.  Tail 
short,  the  scutella  not  exceeding  seventy-one  in  number ;  gastrostegefi 
216^5. 
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Light  reddish  brown,  with  angular  bright  brick-red  spots  above. 
Head  with  brick-red  bands,  arranged  en  chevron,  the  angle  anterior, 
with  blackish  borders.    Below,  white  tessellated  with  black. 

This  handsome  species  is  represented  by  two  well-marked  sabspecies, 
which  differ  as  follows  : 

Scales  in  tweuty-seven  rows;  headbands  present;  dorsal  spots  narrow,  extending 
over  ten  to  fifteen  rows,  and  with  one  or  two  rows  of  lateral  spots  on  each 
side C,  g,  guitaius. 

Scales  in  twenty-nine  rows;  head  bands,  excepting  the  postocnlar,  wanting  or  radi- 
mental;  dorsal  spots  wider,  covering  nineteen  to  twenty-one  rows  of  scales  ;  no 
lateral  spots , C,  g.  seUatus. 

This  species  ranges  the  Austroriparian  region  east  of  the  Mississippi 
River  and  the  Carolinian  district  of  the  Eastern,  not,  however,  entering 
New  Jersey.  The  subspecies  (7.  g,  sellatus  is  restricted  to  Florida.  It 
is  one  of  our  most  brilliantly  colored  species,  and  is  of  inoffensive  man- 
ners.   It  is  altogether  terrestrial  in  its  habits. 

Coluber  guttatus  guttatiiB  Linn. 

Loc.  cit.  Harl.,  Schleg.,  Holbr.,  Gtinth.,  Cope.,  1.  c. 

Scotophis  g%Uiatus  Bd.  and  Gird.,  1.  c. 

Elaphia  guitatua  Dum.  Bibr.,  1.  c. 

Coluber  compr casus  Merrem.,  1.  c. 

Coluber  caroUnianua  Shaw,  1.  c. 

Coluber'  macnlntua  Latr.  Merr.  Harlan,  1.  c. 

Coluber  pantherinua  Merr.,  1.  c. 

Coluber  Jloridanua  Harlan,  1.  c. 

Virginia  to  Florida  and  Mississippi,  inclusive. 

Coluber  guttatus  sellatua  Cope. 
Proc.  U.  S.  Nat.  Mas.,  1888,  p.  387. 
Florida. 

Coluber  rosaceua  Cope. 

Proc.  U.  S.  Nat.  Mns.,  1888,  p.  388,  PI.  xxxvi.  Fig.  3. 

Floiida  (Key  West). 

Coluber  quadrivittatus  Holbr. 

N.  Amer.  Horp.,  in,  1842,  p.  89,  PI.  XX ;  GHntbor,  Cat.  Coluber  Snakes  Brit.  Mns., 
ia'>8,  p.  88;  Cope,  Cbeck  List  Batr.  Rept.  N.  Amer.,  1875,  p.  39. 

Scotophia  quadrivittahta  Bd.  and  Gird.,  Cat.  Serpt.  N.  Amer.,  1853,  p.  80. 

Elaphia  quadrivittatua  DvLm,  Bibr.,Erp.  Gen.,  vii,  1854,  p.  265;  Garman,  Mem.  Mu8. 
Comp.  Zool.  Cambr.,  viii,  1883,  p.  153. 

North  Carolina  to  Florida,  inclusive. 

An  instructive  series  of  the  young  of  this  species  was  sent  to  the 
National  Museum  by  William  Wittfield,  from  Georgiana,  Brevard 
County,  Fla.  They  number  nineteen  specimens,  and  show  how  a 
longitudinally  banded  snake  is  developed  from  a  spotted  one.  The 
specimens  may  be  divided  into  three  lots ;  the  first  including  Nos.  13G50, 
13652,  13668,  13669,  13678,  13689,  13696,  and  13706.    These  are  the 
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smaller  specimens,  the  smallest  measariug  325  millimeters,  ami  tlie 
largest  380  millimeters.  The  dorsal  region  is  marked  with  brown  spots 
on  a  light  ground,  and  there  is  a  series  of  smaller  spots  alternating 
with  them  on  each  side,  with  a  trace  of  a  second  series  of  spots  alter- 
nating with  the  last,  on  the  ends  of  the  gastrosteges.  The  dorsal  spots 
have  concave  anterior  and  posterior  borders,  so  that  the  angles  of  one 
spot  approximate  those  of  the  adjacent  ones.  There  are  forty-two  spcts 
between  the  nape  and  vent.  The  angles  of  the  nnchal  spot  are  pio- 
duced  so  as  to  form  short  bauds,  the  anterior  reaching  to  near  the  parie- 
tal scuta.  There  is  a  narrow  brown  postpcular  band,  and  a  narrow  one 
across  the  front  ou  the  posterior  part  of  the  prefrontal  plates.  The 
lateral  spots  of  the  body  are  elongate  in  front,  the  first  forming  a  longi- 
tudinal line  on  the  side  of  the  neck.  The  gastrosteges  are  spotted  at 
the  ends,  and  the  middle  portions  are  clouded  in  some  of  the  8peciaieii& 

lu  this  stage  these  specimens  are  closely  similar  to  the  C  jpiloidei, 
except  that  the  spots  in  the  latter  species  are  less  numerous,  ranging 
from  thirty  to  thirty-five  on  the  body.  They  can  not  be  distinguished 
by  the  increased  number  of  keeled  rows  of  scales,  as  the  keels  are  less 
evident  in  the  young  than  in  the  adult 

The  second  set  of  specimens  measured  from  460  to  580  mUlimeterR, 
and  embraces  Nos.  13646,  13657,  13681,  13703.  Here  the  lateral 
angles  of  the  dorsal  si>ot6  are  connected  by  a  faint  longitndinal  stripe, 
thus  forming  the  superior  pair  of  stripes  of  the  adult;  and  the  lateral 
spots  show  a  trace  of  a  similar  connection  on  the  anterior  part  of  the 
body.  The  marks  on  the  head  are  present  as  in  the  smaller  specimens, 
or  they  are  broken  into  spots,  or  are  nearly  absent.  The  clouded  marks 
of  the  belly  are  present  or  absent. 

The  third  set  varies  from  580  to  620,  and  includes  No&  13656, 13670, 
13686,  13691.  Here  the  lateral  stripe  is  fairly  distinct,  and  the  head 
and  belly  are  immaculate.  Traces  of  the  dorsal  and  lateral  spots  may 
be  distinctly  seen. 

Associated  with  these  specimens  from  the  same  locality  is  a  jonug 
C.  guttatus  of  550  millimeters  length.  It  displays  all  the  characters  of 
the  adult,  and  does  not  vary  in  the  direction  of  the  0.  spiloideSj  as  do 
the  young  of  the  present  species. 

Coluber  spiloides  Dnm.  Bibr. 

Erp.  G6o6ralvii,  1854,  p.  269;  Ganth.,  Cat.  Colabr,  Suakes,  Brit.  Mns.,  1858,901. 
Coluber  obsoletm  oonfinia  Cope,  Check  List  Batr.  Rept.  N.  Amer.,  1875,  p.  39. 
Coluber  obsoletua  spiloides  Cope,  Proc.  U.  S.  Nat.  Mas.,  1888,  p.  387. 

Austroripariau  region  and  Texas. 

Coluber  obsoletus  Say. 

In  Long's  Expedition  Rocky  Mts.,  i,  1823,  p.  140;  Harlan,  Jonrn.  Acad.  Phila.,  ^i 

18'27,  p.  347 ;  Cope,  Check  List  Batr.  Kept.  N.  Amer.,  187.5^  p.  39. 
Scotophia  ohsoUtM  Konnicott,  Proc.  Acad.  Phila.,  18(J0,  p.  'X\0. 
Elaphis  obsoletus  Garmau,  Mem.  Mns.  Comp.  Zool.  Cambr.,  vin,  1883,  p.  151. 
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Coluber  alleghenietiHs  Holbrook,  N.  Ainer.  Herp.,  i,  1836,  HI,  PI.  xx ;  ihid.,  2d  ed,, 

III,  1642,  p.  85,  PI.  XIX. 
Scotojjkia  alleghenienais  Bd.  and  Gird.,  Cat.  Serpt.  N.  Anier.,  1853,  p.  73. 
Mlaphis  allegheniensis  Allen,  Proc.  Boat.  Soc.  Nat.  Hiat.,  xii,  1868,  p.  181 ;  Jan.  Icon. 

Gen.  OQd.,  ii,  24  ii. 
Elaphis  holbrookii  Dum.  Bibr.,  Erp.  Gen,,  vii,  1854,  p.  272. 
Scoiophis  lindheimerii  Bd.  and  Gird.,  Cat.  Serpt.  1853^  p.  74. 

Two  platee  in  the  first  row  of  temporals ;  eight  superior  labial  plates* 
Parietal  plate  longer  than  or  equal  to  length  of  muzzle  from  front  of 
frontal  plate.  Scales  generally  in  twenty-seven  rows,  sometimes  rows 
keeled ;  tail  long,  scutella  not  exceeding  92 ;  gastrosteges  from  about 
230  to  245. 

Black  or  brown  above  with  or  without  darker  subquadrate  spots ; 
head  not  banded  ;  belly  very  darkly  clouded. 

This  somewhat  variable  species  is  represented  by  two  subspecific 
forms,  one  of  which  shows  affinity  to  the  C.  quadrivittatus.  They  dif- 
fer as  follows ; 

Spots  when  visible  on  the  very  dark  ground,  distinct :  a  row  of  obscure  apots  on  each 
stdeof  tbem Co.  obsoletw 

Ground  light  brown  above,  marked  by  square  dark  brown  spots,  which  are  connected 
at  the  angles,  forming  a  longitudinal  stripe  ;  no  lateral  spots,  but  a  broad  dark 
stripe  four  to  six  scales  wide  Co.  Umniscatus 

This  species  ranges  throughout  the  entire  Austroriparian  region 
from  the  Bio  Grande;  and  the  eastern,  excepting  only  the  Hudsonian 
district.  The  form  C  o.  lemniscatua  is  restricted  to  the  Gulf  States,  but 
the  0.  o.  obsoletns  extends  as  far  north  as  Mount  Tom,  Massachusetts, 
on  the  Connecticut  Eiver,  according  to  J.  A.  Allen.  Dr.  Holbrook  re- 
cords it  from  the  highlands  of  the  Hudson  River,  New  York.  Prof. 
Verrill  does  not  enumerate  it  among  the  species  taken  near  Norway, 
Maine. 

This  species  is  not  rare  in  the  Middle  States.  It  is,  like  other  mem- 
bers of  the  genus,  of  very  inoffensive  habits,  and  is  useful  in  reducing 
the  number  of  the  small  mammalia.  It  is  much  less  active  than  the 
Bascanium  constrictor,  which  it  resembles  in  nothing  but  color.  It  is 
known  as  the  Mountain  Blacksuake,  or  Pilot  Snake. 

Coluber  obsoletus  obsoletxiB  Say. 

Cope,  Check  List  Batr.  Rept.  N.  Amer.,  1875,  p.  39. 

Coluber  obsoletus  Say,  Harlau,  Cope,  ].  c,  Scotophis  obsoletus  Kenn.     Coluber  alle- 

gheniensis  Holbrook,  1.  c.     Scotophia  allegheniensia  Bd.  and  Gird.,  1.  c.    Elaphia 

allegheniensis  Allen,  1.  c. 
ElaphU  fiolbrookii  bum.  Bibr.,  1.  c. 
Scolophig  lindheimerii  Bd.  and  Gird.,  1.  c. 

Eastern  region  exclusive  of  the  Hudsonian  district ;  Austroriparian 
region  exclusive  of  Floridau  district. 

Coluber  obsoletus  lemniscatus  Cope. 
Proc.  U.  S.  Nat.  Mus.,  1888,  p.  38(5. 

Georgia,  Alabama.  ^^^^^^  byGoogk 


636  NORTH  AMERICAN  SNAKES COPE. 

Coluber  lastUB  Bd.  and  Gird. 
Scotophis  IcBtus  Bd.  and  Qird.,  Cat.  Serpt.  N.  Amer.,  1853,  p.  77. 

Fort  Smitb,  Arkansas  (one  specimen). 

Coluber  emoryl  Bd.  and  Gird. 

Cope,  Check  List  N.  Amer.  Rept.  Batr.,  1875,  p.  39. 

ScotophU  emaryi  Bd.  and  Gird.,  Cat.  Serpt.  N.  Amer.,  1&53,  p.  157 ;  Report  IT.  S.  Mex. 

Bound.  Surv.,  ii,  1859,  PI.  ii,  p.  19,  PI.  xii. 
Sooiophia  caUigaater  Kenn.,  Proc.  Acad.  Phila.,  1859,  p.  99. 
Coluber  rhinamegas  Cope,  Proc.  Acad.  Phila.,  1860,  p.  255. 

This  is  a  southwestern  species  of  the  eastern  region,  not  having  been 
yet  foand  east  of  the  Mississippi  Biver  nor  north  of  Kansas.  Its  range 
extends  at  least  as  far  sonth  on  the  Mexican  Plateau  as  the  city  of 
Chihuahua,  where  it  has  been  found  abundantly  by  Edward  Wilkin- 
son. 

Coluber  bairdii  Yarrow. 

€k>luber  bairdii  Yarrow,  Ball.  U.  S.  Nat.  Mas.,  No.  17, 1880,  p.  41. 
Fort  Davis,  northwestern  Texas  (one  specimen). 

8PILOTB8  Wagler. 

Naturl.  Syst.  d.  Ampibien,  1830,  p.  179;  Dam^ril  ot  Bibrou,  Erp.  Geo.,  vu,  1854, p. 248; 

GUnther,  Cat.  Coluber.  Soakes  Brit.  Mas.,  18r>8,  p.  96;  Cope,  Bull.  U.  S.  Nat. 

Mus.,  32, 1887,  p.  56.     Georgia  Bd.  and  Gird.,  Cat  Serpt.  N.  Aiiier.,  1853,  p.  92. 
Compsosoma  Dom.  et  Bibr.,  Erpet.  Gen.,  vii,  1854,  p.  290. 

Teeth  of  equal  lengths.  Head  x)lates  normal ;  two  nasals,  one  loreal 
and  one  preocnlar.  Scales  bifossate.  Anal  plate  entire;  snbcandal 
scuta  divided.    Pupil  round. 

This  genus  embraces  the  largest  ground  snakes  of  the  Neotropical 
realm,  together  with  a  number  of  species  of  smaller  size  of  the  Paleo- 
tropical.  It  differs  from  Coluber  in  its  entire  anal  plate,  resembling  in 
this  respect  Pityophis,  Epiglottophis,  and  Rbinechis.  It  approaches  the 
last  named  most  nearly  in  characters,  but  the  rostral  shield  has  not  the 
production  anteriorly  and  posteriorly  seen  in  that  genus. 

The  Asiatic  species  have  a  compressed  form  of  the  body  which  is  not 
seen  in  the  American  forms.  Some  of  the  latter  have  a  roof-shaped 
body  with  subtriangular  section  {8>  p€ecilo8tamu8)^\v\i\\e  in  others  (& 
corais)  the  body  is  subcy  lindric.  The  scales  assume  a  slightly  transverse 
direction  in  some  of  the  American  species.  But  one  species  is  found  in 
the  United  States,  and  this  is  a  Neotropical  species  which  ranges  from 
Brazil  through  Mexico  and  the  Gulf  States  to  the  Atlantic  coast 

Bpilotes  corais  Cnv. 

Dun),  et  Bibron,  Erp.  Gen.,  vii,  1854, p.  223;  GQnther,  Cat.  Brit.  Mus.,  1858,  p. 98;  Cope, 
Bnll.  U.  8.  Nat.  Mus.,  32, 1887,  p.  72;  Jan,  Icon.  Gen.  Ofid.,  ill,  48;  iv,  Fig.  6;  v, 
Fig.  1. 

Coluber  corais  Cuvier,  Muh.  Paris ;  Schlegel,  Ess.  S.  la.  Pliys.  Serpens,  1842, 1,  p.  145, 
and  II,  p.  139,  PI.  v.  Figs.  9,  10. 
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Head  moderately  distiDct,  oval.  Body  elougate,  Bubcylindric  ^  tail 
one-sixth  to  nearly  ooe-oighth  the  total  length.  Rostral  plate  moder- 
ately prominent,  broader  than  high,  visible  from  above,  but  not  divid- 
iug  the  internasals.  Interuasals  much  smaller  than  prefrontals.  Fron- 
tal as  broad  as  long;  saperoiliaries  posteriorly  wider  than  frontal.  Pa- 
rietals  large,  longer  than  wide.  Postnasal  higher  than  prenasal;  loreal 
rather  small,  longer  than  high.  Oculars  1-2,  the  anterior  widely  sep- 
arated above  from  frontal.  Temporals  2-2,  all  long  and  narrow,  those 
of  the  second  row  coinciding  in  antroposterior  extent  with  the  last  supe- 
rior labial.  Superior  labials  eight,  the  fourth  and  fifth  bounding  the 
orbit;  the  sixth  triangular,  the  apex  not  reaching  the  postocular.  Sev- 
enth higher,  but  not  longer  than  the  eighth.  Inferior  labials  eight, 
fifth  largest.    Oeneials  short,  anterior  pair  the  longer. 

Scales  smooth,  rather  wide,  iu  seventeen  rows. 

Color  varying  from  light  brown  to  black,  the  tints  when  not  uniform 
covering  large  parts  of  the  body. 

Size  large,  reaching  a  length  of  eight  feet,  with  robust  proportions. 

There  are  three  color  varieties  of  this  species  which  pass  into  each 
other,  but  which  have  especial  geographic  ranges.    They  are  as  follows : 

Color  light  browDi  with  a  black  oblique  stripe  on  each  side  of  the  neck../^.  c.  coraU. 
Color  like  S.  c,  ooraia  anteriorly,  but  more  or  less  of  the  posterior  part  of  the  body 

with  tail,  black S.  c.  melanurus. 

Color  black,  the  anterior  gastrosteges  with  dark  red  bases,  and  the  superior  labials 

generally  with  dark  red  borders S.  o.  couperii. 

The  8.  c.  coraia  inhabits  South  America ;  the  8.  c.  melanurm  Central 
America  and  Mexico,  and  the  8.  o.  oouperii  the  Gulf  States  of  North 
America. 

Bpilotes  corals  couperii  Holbrook. 

Coluber  (xmperii  Holbrook,  N.  Amer.  HerpetoL,  in,  1842,  p.  75;  PI.  xvi. 

Georgia  couperii  Bd.  and  Gird.,  Cat.  N.  Amor.  Serpt.,  1853,  p.  92. 

Spilotes  oouperii  Cope,  Proc.  Aoad.  Phila.,  1860,  p.  564;  Check  List  Batr.  Rept.  N. 

Amer.,  1875,  33;  Garman,  Mem.  Mas.  Comp.  Zool.  Cambr.,  viii,  1883,  p.  149. 
Georgia  obsoleta  Bd.  and  Gird.,  Cat.  Serpt.  N.  Amer.,  1853,  158  {not  Coluber  obeoletus 

Sag). 
Spiloies  erebennue  Cope,  Proc.  Acad.  Phila.,  1860,  p.  564;  Check  List  1.  c,  p.  39. 

Some  of  the  specimens  from  the  coast  region  of  Georgia  have  only 
seven  superior  labials,  while  others  have  the  usual  number,  eight.  I  do 
not  find  it  to  be  a  constant  character,  and  so  can  not  separate  the  Colu- 
her  couperii  of  Holbrook  from  his  0.  obsoletu9  ("  Say,''  8.  erehennus  Cope). 
The  half-grown  specimen  from  eastern  Georgia  in  the  i^atioual  collec- 
tion is  brown. 

RHINECHIS  Michaelles. 

In  Wagler  Iooucb  et  Descript.  Amphib.  1833  PI.  25.    Bonaparte,  Fauna  Italica  1838 
PI.  70;  Dum6ril  et  Bibron,  Erp.  Generale,  1854,  vii,  p.  2^7;  Cope,  Bull.  U.  S.  Nat. 
Mus.,  1887,  No.  32,  p.  56. 
Arizona  Kennicott,  U.  8.  and  Mex.  Bound.  Snrv. ;  ii,  1859,  Reptiles,  p.  18. 

Head  moderately  distinct,  muzzle  depressed,  projecting.  Tail  rather 
short.    Teeth  equal.    Cephalic  plates  normal :  the  rostral  recurved  and 
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deeply  separating  the  eloogate  internaBals.  Pupil  round.  Scales 
smooth,  bifossate.    Anal  and  snbcandal  scuta,  entire. 

The  production  and  recnrvature  of  the  rostral  plate  and  entire  anal 
plate  distinguish  this  genus  from  Coluber,  which  it  resembles.  I(  was 
at  one  time  thought  to  be  allied  to  Pityophis  in  view  of  the  presenceof 
the  two  characters  in  question,  but  the  absence  of  the  epiglottis  and 
undivided  prefrontals  show  that  it  is  distinct.  There  are  several  minor 
characters,  not  generic,  which  show  that  its  affinities  are  not  with  tlie 
si>ecies  of  Pityophis.  Such  are  the  i>eculiar  form  of  the  inferior  labial, 
prenasal,  and  loreal  plates,  and  the  very  fine  bristle*like  spicules  of  the 
hemipenis,  in  the  American  species  at  least. 

Two  species  are  known  which  differ  as  follows: 

BoAles  in  from  twenty-seyea  to  thirty-oue  rows ;  interDasal  plates  decarved  in  front; 
loreal  elongate;  temporals,  2-4  ;  inferior  labials  13-14,  the  anterior  narrow,  mv- 
ciith  largest.  Tail  less  than  ono-sixth  the  length.  Brownish  gray  with  nnmer- 
ons  transverse  brown  dorsal  spot^  with  alternating  lateral  spots R.  eleyaiu. 

Rhinechia  elesans  Keun. 

Cope,  Proc.  Amer.  Philos.  Soc,  1885,  p.  2S4;  Arizona  etegans  Kennlcott,  U.  S.  Mei- 
Bound.  Surv.,  ii,  1H59,  Reptiles,  p.  IS;  Pityophis  elegant  Cope,  Check  List  Bstr. 
Kept.  N.  Amer.,  1875,  p.  39. 

This  species  is  subject  to  some  variations.  Thns  in  No.  4266  there  is 
a  small  inferior  preocalar.  In  No.  14176  there  are  onl^'  twenty-seven 
rows  of  scales,  and  there  is  a  row  of  three  temporals  between  the  osnal 
2-4  scaled  rows. 

This  species  is  restricted  in  its  range  to  the  Sonorau  region.  The 
most  southern  locality  yet  known  is  near  the  city  of  Ghihuahua.  The 
most  northern  is  north  of  the  Cimarron  Kiver,  probably  in  New  Mexico. 

M.  Boioart  objects  to  my  placing  this  species  in  the  genus  Rhinechis, 
as  he  says  that  the  E.  soalaris  has  the  anal  plate  divided.  It  is  tme 
that  Dum^ril  and  Bibron  state  that  this  is  the  case,  but  on  examioiDg 
four  specimens  from  the  Bonaparte  Collection  in  the  Museum  of  the 
Philadelphia  Academy  of  Natural  Sciences  I  find  that  the  anal  plate  is 
entire. 

PITTOPHIS  Holbrook. 

North  American  Herpetology  iv,  1842,  p.  7,  Bd.  and  Gird.,  Cat.  Rept.  K.  Amer.,  Pti 
Serpent*,  1853,  p.  64  ;  Dum<5ril,  Prodom«i  des  Erp.  Gen.,  vii,  1.S54,  p.  252;  Giinther 
Cat.  Snakes,  Brit  Mns.,  1858 ;  p.  85.  Cope,  Bull.  U.  S.  Nat.  Mub.,  No.  32, 1887,  p. 
5(5 ;  Churchillia  Bd.  and  Gird.,  Reptiles  in  Stansbury's  Expl.  Gt.  Salt  Lake,  1852, 
p.  350. 

Teeth  of  equal  lengths.  A  vertical  laminiform  epiglottis.  Cephalic 
scuta  normal  except  that  each  prefrontal  is  longitudinally  divided  into 
two,  pro<iucing  four  prefrontals.  Rostral  plate  mote  or  less  promineot, 
and  its  superior  angle  produced  backwards.  Scales  more  or  less  keeled, 
and  with  double  apical  pits.  Anal  scutum  entire;  subcaudals  in  two 
series.     Pupil  round. 
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This  genus  of  Golubrine  snakes  includes  rather  large  and  robust  spe- 
cies. They  are  restricted  exclusively  to  the  Nearctic  Bealm  and  the 
Lower  Galifornian  district  of  the  ^Neotropical,  They  are  entirely  ter- 
restrial in  their  habits,  preferring  dry  and  even  sandy  regions  to  any 
other.  They  are  of  a  harmless  disposition  as  a  general  rule,  but  the  P. 
aayi  bellana  defends  itself  vigorously  when  attacked.  The  peculiar 
epiglottis,  first  observed  and  described  by  Dr.  C.  A.  White  of  Wash- 
ington, aids  these  snakes  in  emitting  an  unusually  loud  hiss  on  the  ex- 
l)iration  of  the  air  contained  in  their  voluminous  lung.  This  sound, 
although  it  cannot  be  called  a  voice,  is  sufficiently  loud  to  be  alarming, 
and  serves  no  doubt  as  a  defense. 

The  question  as  to  the  number  of  species  included  in  this  genus  is  a 
difficult  one  to  decide.  The  P.  melanoleticus  may  be  always  distin- 
guished by  color  characters  from  the  forms  found  west  of  the  Missis- 
sippi River.  From  some  of  these  it  also  differs  in  the  shape  of  tho  head 
and  muzzle,  but  the  most  eastern  of  the  western  forms,  P.  sayi  sayi^ 
resembles  it  in  these  respects.  The  Lower  Galifornian  form  may  be 
distinguished  from  the  P.  melanolencus  by  color  characters,  and  by  the 
shape  of  the  head  and  muzzle,  but  between  it  and  the  P.  sayi  of  the 
western  Mississippi  region  there  is  a  complete  transition  in  most  of  the 
characters.  The  Galifornia  form  resembles  that  of  Lower  Galiforniain 
form,  but  differs  in  color,  while  the  Arizona  form  is  in  every  respect 
intermediate  between  the  Pacific  form  (P.  eatenifer)^  and  the  P.  sayi 
of  the  plains.  These  forms  are  tolerably  constant  and  can  be  generally 
recognized.  The  form  of  the  rostral  plate  is  the  most  characteristic 
])eculiarity,  but,  from  the  nature  of  the  case,  transitions  occur.  Under 
the  circumstances  I  have  adopted  four  species,  of  which  the  P.  sayi  has 
two  subspecies,  one  of  which,  P.  s,  hellona  is  intermediate  between  its 
typical  form  and  the  P.  catenifer  ;  the  latter  difi'ering,  however,  in  the 
greater  smoothness  of  the  scales. 

SYNOPSIS   OF  SPECIES. 

Scales  with  strouger  keels  beginning  on  tbe  fourth  row ;  head  short,  elevated,  ros- 
tral plate  compressed,  and  narrowed  above  ;  no  head  stripes ;  dorsal  spots  few, 
27-33  on  body P.  melanoleucua. 

Scales  first  keeled  on  the  sixth  row ;  rostral  plate  narrowed  above ;  head  stripes 
present;  spots  numerous,  40-65  on  body P.  sayi. 

Scales  weakly  keeled,  first  on  tenth  row ;  rostral  little  prominent,  not  narrowed 

above;  head  fiat;  head  stripes  present;  spots  numerons,  36-79  on  body 

P.  catenifer. 

Scales  weakly  keeled,  beginning  on  tenth  row;  rostral  plate  not  narrowed,  and  little 
prominent;  head  flat ;  spots  few,  40-44  on  body,  anteriorly  rod;  no  head-stripes. 

P.  rertebralis. 

The  head  stripes  consist  of  a  band  extending  from  the  eye  to  the 
angle  of  the  month,  another  from  the  eye  to  the  upper  lip  below  it,  and 
another  across  the  iVont  of  the  frontal  plate  connecting  the  orbits. 
These  stripes  are  present  in  the  young  of  tlic  species  which  hick  them 


640  NORTH   AMERICAN   SNAKES COPE. 

at  matarity.    The  increase  ia  the  number  of  spote  is  accomplished  by 
the  division  of  those  on  the  posterior  part  of  the  body. 

The  namber  of  the  labial  plates  is  apt  to  be  unequal  on  the  opposite 
sides.  Thus  in  seventy-two  specimens  examined,  dfteen  have  nine 
labials  on  one  side  and  eight  on  the  other.  The  P.  catenifer  displays 
the  greatest  irregularity  in  this  respect,  six  out  of  sixteen  specimens 
having  labials  8-9. 

PityophiB  melanolencuB  Daudin. 

Holbrook,  N.  Amer.  Herpetology  iv,  1842,  p.  7,  PI.  i ;  Bd.  and  Gird.,  N.  Amer.  Serpt, 
ia>3,  p.  65 ;  Dam.  et  Bibron,  Erp.  Gen.  vii,  p.  23:J,  1854  ;  Giinther,  Cat.  Col.  S<^r[», 
Brit.  Mu8.,  1858;  p.  86;  Cope,  Check  List  N.  Amer,  Batr.  Rept.  Bull.  U.  S.  Nat. 
Mns.  1.  1875,  p.  :^9. 
Coluber  melanoleucus  Daadtn,  Hist.  Kept.,  vi,  1803,  p.  409  (from  Bartram);  Harlan, 
Jouru.  Acad.  Phila.,  1^27,  p.  359. 

Specimens  from  Florida  have  the  dark  colors  rusty  or  rufns  instead 
of  deep  brown  or  black,  and  the  outlines  of  the  spots  are  not  so  well 
defined. 

This  species  ranges  from  New  Jersey  to  Florida,  preferring  the  sandy 
pine  woods  of  the  coastal  plain.  It  is  the  largest  snake  of  this  region. 
It  is  of  a  very  harmless  disposition,  and  may  be  handled  with  impanity. 

PityophiB  aayi  Schlegel. 

Bd.  and  Gird.,  Cat.  Rept.  N.  Amer.,  Ft.  i,  Serpents,  1853,  p.  151 ;  Cope,  Check  List 
Bat.  Rept.  N.  Amer.,  1875,  p.  39 ;  Coluber  8a//i Schlegel,  Ess.  S.  1.  Physionomie  des 
Serpeatfl,  1837,  p.  157,  partim. 

Head  with  the  rostral  plate  more  or  less  prominent  forward  and  pro- 
duced and  narrowed  upwards  and  posteriorly.  Superior  labial  plates 
8-8  to  9-9.  Scales  in  from  twenty-seven  to  thirty  three  rows,  keeled, 
except  six  rows  on  each  side.  Dorsal  spots  more  numerous  than  in 
P.  melanoleucus  varying  from  fifty  to  sixty-five  on  the  body,  some- 
times as  few  as  forty.  Two  to  three  rows  of  spots  on  each  side.  Gen 
erally  no  subcaudal  stripe.  Head  with  three  bands ;  one  extending  be- 
tween the  orbits,  one  from  the  orbit  directly  downwards  to  the  labial 
border,  and  one  from  the  orbit  to  the  angle  of  the  mouth.  Temporal 
scales  small,  generally  3-3  to  4-4;  rarely  2-2. 

This  species  occupies  the  entire  interior  of  the  United  States  and  the 
Mexican  plateau  to  the  valley  of  Mexico.  Eastward  it  crosses  the 
Mississippi  River  into  the  prairie  country  of  Illinois.  It  is  representetl 
by  two  forms,  which  only  differ  in  the  form  of  the  rostral  plate.  One 
of  these  (P.  s.  bellona)  inhabits  Arizona  and  New  Mexico  only,  and  is 
intermediate  in  character  between  the  typical  P.  «.  sayij  and  the  P. 
catenifer.    These  forms  diflfer  as  follows : 

Rostral  plate  compressed  and  produced  upwards  and  backwards;  often  traces  of  a 
black  subcaudal  stripe jP.  *.  sap. 

Rostral  plate  less  compressed,  and  less  narrowed  above ;  no  traces  of  the  black  sub- 
caudal stripe /'.  s.bflhna 
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Pityophls  sayi  sayi  Schl. 

Cope,  Check  List  N.  Amer.  Batr.  Kept.  N.  Amer.,  1875,  p.  39. 

ntpophu  aayi  Bd.  and  Gird.,  Cat.  N.  Amer.  Rept.,  Pt.  i,  Serpents,  1853,  p  151 ;  Coluber 
aayi  Schlegel,  Ess.  s.  1.  Physionomie  dee  Serpents,  183/,  p.  \b7;  Pityophia  maeclel- 
lanii  Bd.  and  Gird.,  Cat.  1853,  p.  68;  Pitjfophit  mexicanua  Dam.  Bibr.,  Erp.  Gen., 
vu,  p.  236;  1854,  Jan,  Icon.  Jan.  Ofid.,  ii,  22  ii,  Fig.  1. 

This  subspecies  ranges  from  western  Canada  to  the  central  region 
of  North  America  and  Mexico  to  the  valley  of  Mexico,  inclusive.  It  is 
the  common  species  of  Texas,  and  even  occurs  in  Sonora.  It  is  a  curi- 
ous fact  that  this  form  has  both  the  extreme  northern  and  southern 
ranges,  while  the  Arizoniau  form  is  so  restricted. 

Pltyophis  sayi  beUona  bd.  and  Gird. 

Cope,  Cheek  List  N.  Amer.  Batr.  Bept.,  1875,  p.  39.  Pityophis  hellona  Bd.  and  Gird., 
Cat.  Bept.  N.  Amer.,  PI.  i,  Serp.,  1853,  p.  66;  Ckurchillia  belhna  Bd.  and  Gird., 
Reptiles  of  Stansbury's  Report  Ezpl.  Great  Salt  Lake,  1852,  p.  350;  Pityophis 
melanoleuetts,  Jan,  Icon.  Gen.  Ofid.,  ii,  22  i,  Fig.  2. 

Of  sixteen  specimens  examined,  twelve  have  8-8  superior  labials,  two 
have  8-9;  and  two  have  9-9.  Four  have  twenty-nine  rows  of  scales, 
nine  have  thirty-one  and  two  have  thirty-three.  Six  have  between  forty 
and  fifty  dorsal  spots  on  the  body ;  eight  have  between  fifty  and  sixty: 
and  two  have  sixty  to  sixty-three.  About  two-thirds  have  the  centers 
of  the  dorsal  spots  paler  than  the  borders,  and  the  remainder  have  the 
spots  black  throughout  The  only  constant  character  of  this  subspe- 
cies as  compared  with  P.  8.  sayi  is  the  form  of  the  rostral  plate,  but  No. 
8401  is  intermediate  between  the  two  in  this  respect.  Some  specimens 
from  Oregon  are  intermediate  between  it  and  P.  catenifer. 

The  geographical  range  of  this  subspecies  is  the  Great  Basin  from 
Oregon  south  to  the  basin  of  the  Colorado,  and  Arizona. 

The  typical  specimen  of  the  Churchillia  hellona  Bd.  and  Gird,  can  not 
now  be  found*  It  is,  however,  from  the  vaHey  of  the  Rio  Grande,  which 
is  principally  occupied  by  the  P.  sayi  sa/yi.  The  second  specimen  enu- 
merated in  Baird  and  Girard's  catalogue  under  the  P.  bellona  is  from 
western  Texas,  between  San  Antonio  and  El  Paso,  and  hence  from  the 
same  region  as  the  type.  This  belongs  to  the  P.  sayi  sayi^  as  deter- 
mined by  the  examination  of  the  specimen  in  the  U.  S.  National  Mu- 
seum. However,  Baird's  figure  of  the  head  of  the  P.  hellona  in  the 
Vol.  X  of  the  Report  of  the  U.  S.  Surveys  for  the  Pac  R.  B.,  PI.  xxix, 
Fig.  4G,  represents  this  subspecies. 

Fityophia  catenifer  Blainv. 

Bd.  and  Gird.,  Cat.  Rept.  N.  Amer.,  IH.  i,  Serpents,  1^53,  p.  69;  Giinther,  Cat.  Colubr, 
Snakes  Brit.  Mus.,  1858;  p.  87;  Cope,  Check  List  N.  Amer.  Batr.  Kept.,  1875,  p. 
p.  39;  Coluber  catenifer  BlainvUle,  Noav.  Ann.  Mns.  Hist.  Nat.  Paris,  iv,  1835,  PI. 
xxvi.  Figs.  2,  2a,  2b ;  Pityophie  anneciene  Bd.  and  Gird.,  Cat.  Serp.,  1853,  p.  7'<j, 
Pityophis  wilkesH  Bd.  and  Gird.,  Cat.  Serpt.  N.  Amer.,  1853,  p.  71;  Pityophis  heer- 
mannn  Hallowell,  Proc.  Acad.  Phila.,  1853,  p.  2:J6 ;  Pityophis  vertftbralis  Hallowell, 
U.  8.  Pac.R  R.  Snrv.  Rept.,  x,  1859;  Williamson's  Report,  p.  17. 
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Of  seventeon  specimens  examined,  seven  have  the  superior  labials 
^9;  eight  have  8-8;  and  two  have  9-9.  Four  have  twenty-nine  rows 
of  scales;  ten  have  thirty -one  rows;  one  hasthirty-three;  and  one  has 
thirty-five  (No.  2243).  The  number  of  spots  on  the  body  is  very  varia- 
ble. One  has  thirty-six  dorsal  spots  (No.  1546) ;  one  has  forty-six  (No. 
1532);  seven  have  between  fifty  and  sixty;  four  have  between  sixty 
and  seventy ;  and  four  have  over  seventy,  the  highest  being  seventy- 
nine  (No.  1816).  The  specimen  (No.  5741)  on  which  the  P.  tcilkesii  Btl. 
and  Gird.,  was  founded  is  abnormal  in  the  nondivision  of  the  pre- 
frontal scuta ;  the  only  example  I  have  observed  in  the  genus. 

The  range  of  this  species  is  coterminous  with  the  Pacific  region,  ex- 
tending from  San  Diego  on  the  south  to  Puget's  Sound  on  the  north. 
It  is  found  in  the  Mohave  Desert,  and  at  Pyrmont,  Nevada  (8139). 
Northward  it  extends  to  eastern  Oregon  and  to  Walla  Walla,  Wash- 
ington. 

Pityophis  veriebralis  Blv. 

Dumeril  et  Bibron,  Erp.  Geu.,  vii,  1854,  p.  238;  Cope,  Check  List  Batr.  Rept.  N.  Amer., 

1875,  p.  39 ;  Bull.  U.  S.  Nat.  Mub..  32,  1887,  p.  72. 
Cphiber  veriebralis  De Blv.,  Nouv.  Ann.  Mus.  Nat,  HiBt.,  Paris,  iii,ld;M,  p.  61,  PI.  xxvii, 

Figs.  2,2a,  25;  IW.  and  Gird.,  Cat.  Serpt.  N.  Amer.,  1853,  p.  152. 
Pityophis  hamaiois  Cope,  Proc.  Acad.  Phila.,  1860,  p.  342. 
Pitifophis  nielanoleucus  var.  veriebralis  Blv.,  Jan,  Icon.  Gen.  Ofid.,  ii,  22,  i,  fig.  3. 

Peninsula  of  lower  California. 

HBTERODON  BeaavaiB. 

In  Latreille's  Hist.  Nat.  des  Heptiles,  iv,  1799,  p.  32. 

Dnmeril  et  Bibron,  Erpetologie  Generale,  vii,  1854,  p.  766  ;  Bd.  and  Gird., Cat-.  Serpt 

N.  Amer.  1853,  p.  51 ;  Giinther,  Cat.Colubr.  Serpt.  Brit.  Mus.,  1858,  p.  82;  Cope, 

Bull.  U.  S.  Nat.  Mus.,  32,  1887,  p.  54. 

Dentition  diacranterian.  Caudal  scutella  divided ;  anal  plate  double. 
Rostral  plate  recurved,  with  transverse  upturned  edge  and  flat  antero- 
inferior face.  The  nine  cephalic  plates,  a  loreal,  two  nasals  and  ocalar 
plates,  present.    Scales  keeled.    Form  robust.    Pupil  lound. 

The  few  sv)ecies  of  this  genus  which  are  known  agree  also  in  hav- 
ing a  series  of  scales  separating  the  eye  from  the  superior  labial  plates, 
and  in  having  an  azygos  plate  behind  the  rostral.  The  posterosuijerior 
aspect  of  the  rostral  plate  has  a  keel  on  the  middle  line,  and  there  are 
from  three  to  five,  generally  four,  scales  in  the  first  temporal  row.  The 
tail  is  short.  The  anterior  ribs  are  capable  of  extension  so  as  to  flatten 
that  part  of  the  body,  as  is  done  by  the  cobras  of  the  genns  Naja,  bat 
the  expansion  is  not  so  wide,  and  it  has  greater  longitudinal  extent 
The  postgeneil  plates  are  reduced  to  a  very  small  size,  and  are  sep- 
arated from  each  other  by  small  scales. 

The  species  of  this  genus  ranges  throughout  North  America  except- 
ing the  Pacific  region.  They  do  not  extend  far  into  the  Sonorau,  and 
are  absent  from  the  Lower  Californian  and  the  Mexican  regions.  They 
have  no  representatives  in  equatorial  America  or  the  West  Indies,  but  a 
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genas  Lystrophis  Cope*  is  foand  in  subtropical  and  temperate  South 
America^  which  only  differs  from  Heterodon  in  possessing  smooth 
scales.  A  genus  occurs  in  Madagascar  which  agrees  with  Lystrophis, 
but  differs  in  having  an  entire  anal  shield  (LioJieterodon  Dum.  Bibr.). 

The  species  of  Heterodon  have  some  peculiar  habits  which  indicate 
greater  intelligence  than  most  other  snakes  possess.  They  throw 
themselves  into  remarkable  contortions  when  alarmed,  and  expand 
their  anterior  ribs^  inflate  their  lung,  and  open  the  mouth  widely. 
They  do  not  attempt  to  bite  from  the  ground,  but  the  long  posterior 
maxillary  tooth  may  be  used  with  considerable  effect  if  the  snake  is 
carelessly  handled. ,  The  trowel-shaped  rostral  plate  enables  them  to 
excavate  sand  with  ease,  and  in  such  soil  tSey  are  usually  most  abun- 
dant. 

I.  No  accessory  scales  about  the  azygos  plate. 

Scales  in  twenty- five  rows ;  rostral  plate  less  developed  ;  larger. . .  //.  plati/rhinus. 
II.  Accessory  scales  about  the  asygos  soate. 

Scales  iu  twenty-five  rows ;  stoater,  smaller;  an  inferior  nasal  plate ;  one  row  of 

lateral  spots ;  belly  white  in  adults H.  aimus. 

Scales  in  twenty-three  rows;  smaller,  more  slender  ;  no  inferior  nasal  scute  ;  two 
rows  of  lateral  spots  ;  belly  more  or  less  black H.  naaicti^. 

The  H.platyrhintts  ranges  throughout  the  Eastern  and  Austroriparian 
regions,  and  the  H.  simus  inhabits  the  Austrorparian  only.  The 
E.  nasieus  is  divided  into  two  subspecies,  one  of  which  extends  over 
the  Oentral  and  the  other  over  the  Souorian  regions. 

Heterodon  platyrhinus  Latreille. 

Reptiles, IV,  1800,  p.  32,  Figs.  1,  2,  3  ;  Holbrook,  N.  Amer.  Herp.,  ii,  1828,  p.  97,  PI.  xxi; 

second  ed.,  iv,   1842,  p.  67,  PI.  xvii;  Dum.  Bibr.  Erp.  Gen.,  vii,  1854,  p.  7(56; 

;5d.  and  Gird.,  Catal.  Serp.  N.  Am.,  1853,  p.  51 ;  Cope,  Check  List  Batr.  Kept.  N. 

Amer.,  1875,  p.  43 ;  Jan,  Icon.  Gen.  Ofid.,  iii,  48  iii  Fiif.  2. 
Colaher  hetrodon  Dandin,  Hist.  Nat.  Kept.,  vii,  1799,  p.  153,  PI.  6  ',  Fig  28 ;  Say,  Am., 

Journ.  Sci.  Arts,  1, 1818,  p.  261 ;  Harlan,  Journ.  Acad.  Phila.,  1827,  p.  ;i57. 
Coluber  cacod<emon  Shaw,  Gen.  Zool.,  ill,  1802,  p.  377,  PI.  102. 
Soytalc  ni^er  Daudiu,  Hist.  Nat.  Kept.,  v,  1803,  p.  342;  Harlan,  Journ.  Acad.  Phila., 

1827,  Y,p.  367. 
Pelias  niger  Merrem,  Tentamen,  1820,  p.  149. 
Heterodon  niger  Troost,  Am.  Lye.  Nat.  Hist.  N.  York,  iii,  p.  186 ;  Holbrook,  N.  Amer. 

Herp.,  IV,  1842,  p.  60,  PI.  xvi;  Bd.  and  Gird. ,  Cat.  Serp.  N.  Amer.,  1853,  p.  55; 

Dum.  et  Bibr.,  Erp.  Gen.,  vii,  p.  769. 
Heterodon  oognatus  Bd.  and  Gird.,  Cat.  Serpt.  N.  Amer.,  1853,  p.  54. 
Heterodon  atmodes  Bd.  and  Gird.,  1.  c,  p.  .57. 

Eastern  region  excepting  Hudsoiiian  district;  Austroriparian  region. 

Heterodon  simus  Linn. 

Holbrook,  N.-Amer.  Herp.,  iv,  1842,  p.  57,  PI.  xv ;  Bd.  and  Gird.,  Cat.  Serpt.  N.  Amer., 

1853,  p.  59. 
Heterodon  Hmus  eimuH  Cope,  Check  List  N.  Amer.  Batr.  Kept.,  1875,  p.  43. 


*  Bull.  U.  S.  Nat.  Mus.,  No.  32,  1887,  p.  54, 
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Coluber  $imu9  Linn.^Syst.  Nat.   6d.,  xui,  1766,  p.  216;  amel.  Linn.  SjBt  Nat.  Ed., 

XIII  III,  1788,  p.  1086. 
Heierodon  platyrhinus  Schleg.,  Ess.  Phys.  Serp.,  1837,  p.  97,  PI.  ui^  Figs.  20, 22 ;  Doowt 

Bibr.,  Erp.  Gen.,  vii,  1854,  p.  768-772. 

Aastroripariao  region. 

Heterodon  nasicua  Bd.  and  Gird. 

Cat.  Kept.  N.  Amer.,  PL  i,  Serpents,  1853,  p.  61 ;  Heterodon  simus  nasietu  Cope,  Cheek 
List  Batr.  Kept.  N.  Amer.,  1875,  p.  43. 

Frontal  and  parietal  scata  osnally  wider  than  long,  the  parietala  often 
shorter  than  the  frontal.  Head  short;  rostral  plate  very  large  and 
strongly  recurved.  No  inferior  nasal  plate  cnt  off  from  the  postnasal. 
Two  or  more  loreals.  Superior  labials  eight,  all  mnch  higher  than  long. 
First  row  of  temporals  generally  four.  From  three  to  twenty-fonr  ac- 
cessory scales  beside  and  behind  the  azygos  plate.  Scales  in  twenty- 
three  rows,  all  keeled  except  the  first  three  on  each  side.  Proportions 
of  body  more  slender  than  in  H.  simus. 

Color  light  yellowish  gray  above,  with  a  median  dorsal  series  of  rather 
closely  placed  brown  spots,  and  with  two  alternating  series  of  brown 
spots  on  each  side.  Three  brown,  short,  longitadinal  nuchal  brown 
bands,  and  a  brown  band  from  each  eye  posteriorly.  Belly  either  en- 
tirely black  or  tessellated  with  black  and  white. 

This  is  the  western  representative  of  the  H.  simusj  to  which  it  is  nearly 
allied.  It  can  be  always  distinguished,  however,  especially  in  its  t}i»i- 
cal  subspecies,  by  the  characters  given.  A  single  specimen  out  of  the 
many  in  the  U.  S.  National  Museum  (No.  4961),  from  Texas,  displays  an 
inferior  nasal  plate. 

Two  forms  of  the  H.  nasictts  inhabit  different  regions  and  may  be  re- 
garded as  subspecies. 

Scales  accessory  to  azygos  plate,  two  or  three ;  loreal  small  or  wanting ;  belly  black 
and  white  spotted H.  n,  kenmerlyL 

Scales  accessory  to  azygos  plate  from  eight  to  twenty-fonr;  loreals  generaUy  two; 
belly  nearly  entirely  black H,  i 


In  the  H.  n.  Jcennerlyi  in  three  oat  of  six  specimens  the  parietal  scnta 
are  shorter  than  the  frontal.  In  sixteen  of  the  R.  n.  nasicus,  ten  speci- 
mens have  the  parietals  shorter  than  the  frontal.  In  the  small  number 
of  accessory  scales  the  H.  n.  Jcennerlyi  approaches  the  R.  simus  more 
more  nearly  does  the  R.  n.  nasious.  The  same  affinity  is  indicated  by 
the  smaller  amount  of  black  on  the  belly.  It  represents  the  genus  in 
the  Sonoran  region,  while  the  J7.  n.  nasicus  occupies  the  central. 

Heterodon  naaioua  keimerlyl  Kennicott. 

Heterodon  kennerljfi  Kennicott,  Proo.  Acad.  Phi  la.  1860,  p.  336.  Heterodon  atMus  ken- 
nerlyi  Coues  &  Yarrow,  Herp.  Dak.  &  Mont.,  Bull.  U.  S.  Geol.  Sarv.  Terrs.,  1878, 
IV,  p.  271;  Jan,  loon.  Gen.  Oad.,  Livr.  10,  PI.  v.  Pig.  2. 

Western  Texas  and  Southern  Arizona. 
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Heterodon  nafdcuB  naaicus  Bd.  and  Gird. 

Heterodon  naaicua  Bd.  and  Gird.,  Cat.,  Pt.  i,  Serpents,  1853,  p.  61. 
Heterodon  eimue  naaicus  Cope,  Check  List  Batr.  Rept.  N.  Amer.,  1875,  p.  43. 
Jan,  Icon.  Gen.  Ofid.,  Livr  10,  PI.  v,  Fig.  1. 

Oentral  and  Sonoran  regions. 

EUTiBNIA  Bd.  and  Gird. 

Cat.  Serp.  N.  Amer.,  1853,  p.  24;  Cope,  Proc.  Amer.  Philos.  Soc,  1P86,  p.  475. 
Thamnophis  Fitz.  Syst.  Kept,  1843,  p.  26  (nomen  mudum). 
Prymnomiodon  Cope,  Proc.  Acad.  Phila.,  1860,  p.  558. 

The  genns  Eutseuia  presents  especial  attractions  to  the  student  who 
desires  an  illustration  of  the  phenomena  of  variation  and  constancy  in 
the  physical  characters  of  animals.  In  few  genera  do  we  find  so  well 
illustrated  the  persistence  of  specific  characters  exhibited  side  by  side 
with  variations  of  the  same.  We  have  here,  therefore,  examples  of  the 
appearance  or  disappearance  as  the  case  may  be,  of  characters,  in  con- 
nection with  or  without  apparent  connection  with,  the  environment. 

This  genns  was  established  by  Baird  and  Girard  in  the  Catalogue  of 
Serpents  of  North  America,  published  in  1853,  on  species  which  had 
been  previously  referred  to  the  genns  Natrix  (Tropidouotus).  To  the 
three  species  previously  known,  these  authors  added  four,  and  nine 
names  were  proposed  for  what  are  in  my  estimation  either  subspecies 
or  individuals  of  the  seven  species  actually  distinguished ;  in  the  year 
1860  Kennicott  added  five  species;  at  various  dates  between  1860  and 
1885  the  present  writer  added  nine  species  and  referred  to  the  genus  a 
species  long  previously  described  by  Wiegmann ;  in  1890  Brown  added 
a  species;  and  a  species  is  described  for  the  first  time  in  the  present 
review.    The  total  number  of  species  is  then  twenty-four. 

The  characters  of  the  genus  are  as  follows : 

Subfamily  Natricinae.  Cephalic  plates  normal ;  two  nasals,  one  loreal. 
plate  Eyer  esting  on  superior  labials.  Scales  keeled,  without  pits.  Anal 
plate  entire;  subcaudals  divided. 

The  maxillary  teeth  are  rather  abruptly  longer  at  the  posterior  ex- 
tremity of  the  maxillary  bone  than  elsewhere,  as  in  the  genus  Natrix, 
with  two  exceptions.  These  are  the  species  JE.  multimaculata  Cope  and 
JE.  melanogaster  Wiegm.  I  have  on  this  account  distinguished  these 
species  as  constituting  another  genus  which  I  called  Atomarchus,  the 
character  distinguishing  it  from  Eutsenia  being  the  equality  in  longtli 
of  the  maxillary  teeth.  As  the  excess  in  length  of  the  posterior  teeth 
is  small  in  some  of  the  species  of  the  latter,  I  have  not  for  the  present 
retained  this  genus,  although  it  may  be  found  to  be  advisable  to  do  so 
hereafter.  The  two  species  mentioned  are  more  aquatic  in  their  habits 
than  the  Eutseniic  proper. 

EutseniaB  are  the  most  abundant  snakes  in  North  America  and  Mex- 
ico. Where  all  other  species  are  absent,  either  through  hostility  of  the 
climate  or  of  enemies,  individuals  of  this  genus  remain.    This  persist- 
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ouce  may  bo  anuribed  to  several  causes.  Oue  of  these  is  their  great 
fecundity*  Prof.  Baird  mentions  a  specimen  of  E,  sirt4tlis  which  pro- 
duced eighty  young  at  a  birth.  Another  cause  is  their  readiness  to  seek 
concealment  in  water,  so  that  they  most  readily  escape  observatioo. 

Several  of  the  species  are  pugnacious  in  their  disposition.  Such  is 
the  case  with  the  two  which  have  the  widest  distribution  and  greatest 
abundance  of  individuals,  the  E.  sirtalis  L.  and  E.  elegans  Bd.  and  Gird. 
Their  bite,  it  is  needless  to  remark,  Is  perfectly  harmless.  Some  of  the 
species  possess  great  elegance  of  form,  as  those  of  the  E,  naurita  group. 
Others  have  much  brilliancy  of  color,  as  the  metallic  green  of  some 
forms  of  the  E.  proxima  and  E.  8a4^lcenii^  and  the  red  and  black  of  the  E. 
sirtalis  concinna. 

The  species  differ  as  follows : 

I.  Secoud  and  usaaily  the  first  row  of  scales  keeled ;  lateral  stripe  on  third  and  fourth 

rows.    Orbit  bounded  below  by  two  or  more  labials. 

1.  Temporal  scales  1-2. 

*  Tail  equal  or  exceeding  one-third  total  length  ]  first  row  of  scales  mach 

longer  than  deep,  strongly  keeled ;  scales  in  19  rows. 
Superior  labials  eight,  longer  than  high  ;  very  slender ;  color  metallic  olive. 

E.  Bockenii. 
Superior  labials  seven,  longer  than  high ;  ver^  slender;  color  brown. 

E,  gaurifa, 

*  *  Tail  less  than  a  third  and  more  than  a  fourth  the  total  length  ;  superior 

labials  eight. 
Head  fiat ;  superior  labials  longer  than  high ;  scales  in  nineteen  rows;  inferior 

row  keeled,  longer  than  deep E.  proxitaa. 

Head  elevated,  superior  labials  higher  than  long;  scales  in  21  rows,  those  of 

inferior  row  as  deep  as  long E.  wiegahps, 

*  **Tail  more  than  one-fourth,  and  not  less  than  one-fifth  the  total  length; 

scales  in  21  rows,  the  inferior  row  as  deep  as  long,  and  weakly  or  not 

keeled. 
Superior  labials  seven;  tail   less   than  four  and  five  tenth  times  in  total 

length  E.  radix. 

Superior  labials  eight ;  tjitil  more  than  four  and  five  tenth  times  in  total  lenj^tb. 

E,  maeroiiemma. 

2.  Temporal  scales  1-1. 

Tail  between  one-fifth  and  one-fourth  the  total  length  ;  superior  labials  seven; 
head  little  distinct ;  yellow  black  bordered  lateral  stripe  on  seoond, 
third,  and  fourth  rows  of  scales E,  hutleriL 

Tail  between  one-fourth  and  one-third  the  total  length ;  superior  labials  eight ; 
head  quite  distinct;  lateral  line  faint,  on  third  and  fonrth  rows. 

E.  rutilms, 

II.  Second  row  of  scales  keeled ;  the  first  keeled  or  smooth.    Orbit  above  two  labials. 

Lateral  stripe,  when  present,  on  second  and  third  rows  of  scales. 
1.  Temporal  scales,  1-2. 

»  Scales  in  twenty-one  (3)  rows  ;  superior  labials,  eight. 

Two  preoculars;  superior  temporals  small ;  first  row  of  scales  keeled;  blsck, 
stripes  indistinct ;  head  short,  frontal  wide E.  hiseutata. 

One  preocnlar;  superior  temporals  small;  head  short,  frontal  wider,  not 
touching  preocular,  posterior  labials  higher  than  long ;  tail  three  and 
one- third  to  four  and  two- third  times  in  length E.  elegam. 

One  preocnlar ;  a  large  superior  temporal  bounding  occipital ;  frontal  narrow, 
touching  preoculars;  Lead  long,  labials  all  longer  than  high;  Uil 
three  and  one-fourth  in  length ^gm^^u-nf  ^zM^^it^o$^ 
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II — Continued. 

1.  Temporal  scales,  1-2— Continued. 

*  *  Scales  in  seventeen  rows ;  superior  labials  eight. 

Frontal  narrow ;  head  very  distinct ;  no  dorsal  stripe  nor  lateral  spots  except 
anteriorly E.  chrysocephala. 

*  *  *  Scales  in  nineteen  rows;  superior  labials  eight. 

Form  slender ;  head  very  distinct ;  eye  large,  frontal  plate  narrow  ;  belly ,  dor- 
sal and  indistinct  white  lateral  stripe;  sides  black  spotted;  a  large 
nuchal  black  spot K  cyrtopsis. 

Form  robust,  head  distinct,f  routal  plate  wide ;  large  black  nuchal  spots ;  labials 
and  belly  uniform  yellow ;  dorsal  and  lateral  stripes  very  distinct,  sep- 
arated by  nniform  btown E,  auraia. 

Form  robust,  bead  little  distinct;  frontal  wide ;  lateral  stripe  indistinct,  a  yel- 
low dorsal  stripe ;  no  nuchal  spots E.  in/emalia. 

Form  st.out,  head  little  distinct,  eye  moderate;  labials  dark  bordered;  stripes 
wanting;  one  row  of  large  reddish  brown  bordered  dorsal  spots;  small. 

E.  phenax. 

Labials  dark  bordered  :  no  stripes;  six  rows  of  small  black  spots. 

E,  sumichraatii, 

"***  Scales  in  nineteen  (17)  rows;  superior  labials  seven. 
a  Two  preocnlars  (sometimes  united). 

He:i(l  scarcely  distinct;  two  or  three  rows  of  spots  on  each  side. 

E,  leptocephala, 
aa  One  preooular. 

Head  scarcely  distinct;  postgenials  short;  stripes  indistinct,  connected  by  a 
single  series  of  brown  crossbars  on  each  side E,  icalaria- 

Head  little  distinct;  form  slender;  stripes  very  distinct;  yellow,  separated  by 
black  or  brown ;  the  scales  with  yellow  keels ;  lateral  band  black 
bordered  below E,  pulehi'ilatKa. 

Form  st-ont,  head  distinct;  postgenials  larger  than  pregenials;  two  rows  of 
spots  on  each  side,  sometimes  connected  longitudinally  above  or  be- 
low^;  stripes  pale E,  Hrtalu, 

2.  Temporal  scales  3-2. 

*  Scales  in  twenty-one  rows ;  superior  labials  eight. 

Frontal  wide,  reaching  preocnlars;  second  row  of  scales  as  wide  as  first; 
stripes  distinct ;  separated  by  two  rows  of  spots ;  a  broad  black  band 
below  lateral  stripe ;  labials  brown  bordered E.  nigrilatus^ 

III.  Second  row  of  scales  keeled;  orbit  bounded  below  by  a  single  labial. 

*  Scales  in  twenty-one  rows ;  superior  labials  eight. 
1.  Temporals  1-3. 

Oculars  3-3 ;  labials  longer  than  high  ;  loreal  longer  than  high  ;  muzzle  narrow; 
seven  rows  of  spots ;  no  stripes E,  muliimaculata, 

IV.  Second  row  of  scales  smooth,  like  the  first;  others  with  keels.    Orbit  bounded 

by  two  superior  labials. 

*  Scales  in  twenty-one  rows;  superior  labials  eight. 

Two  preocnlars ;  temporals  1-4 ;  superior'labials  larger  than  high ;  rostral  plate 
transverse  and  cap-shaped.  Light  brown  with  small  rnfotis  spots 
anteriorly E,rufopunotata. 

*  *  Scales  in  nineteen  rows ;  superior  labials  eight. 
1.  Temporals  1-2. 

Oculars  2-3;  loreal  longer  than  high;  head  little  distinct;  dusky,  stripes  want- 
ing or  indistinct E.  melanogaster. 
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The  affinities  of  mosl  of  these  species  may  be  expressed  in  the  follow- 
ing diagram : 


AnffuatirostriB,      NLgriUUus, 
JBleaans* 


SiickeniL      Sauriteu 

SumjickraafU.    IrtferkdUa,      AjuraJta.      y^  Cyrpjp^is^ChrysoeephtiJla. 
*Thenax ?Sirtiilisf^  LeptocephaJa. 


Madix. 


JhjUckrilatua. 


ScalariB. 


The  J7.  sirtali%  presents  the  greatest  number  of  points  of  contact  with 
other  species.  It  also  inhabits  the  region  of  geologically  the  greatest 
age,  or  that  region  which  has  been  a  dry  land  area  for  the  longest  time. 
Although  large  portions  of  the  West  of  North  America  were  elevated  at 
the  close  of  the  cretaceous  period,  and  probably  before  the  genus  En- 
taenia  was  in  existence,  the  ancestors  of  Eutsnia  may  be  safely  believed 
to  hare  inhabited  the  area  which  was  land  prior  to  the  cretaceous,  so 
that  the  descent  of  Eutsenia  was  rendered  possible  in  the  Eastern  rather 
than  in  the  Western  half  of  the  continent.  It  is  thus  rendered  proba- 
ble that  Eutamia  Hrtalig  is  nearly  the  ancestral  form.  This  is  also  cod- 
firmed  by  the  fact  that  it  is  a  spotted  species;  since  the  nnicolor  species, 
as  E.  saurita  have  spotted  young. 

The  geographical  distribution  of  these  species  may  be  tabulated  as 
follows,  by  regions: 


SMtcni  (3). 

Anntarori- 
parian  (4). 

Central  (3>. 

Pacific  (5). 

Soooran  (6). 

Mexican  (11).* 

E.  sanrlU. 

E.  Marita. 

B.  butlerii. 

E.  Mckenli. 
E.  proxima. 

B.  radix. 
E.  elegans. 

E.  eleeana. 
E.  bisontato. 

E.  Infemalia. 

E.  mogalopa. 

E.  ojrtopsia. 
E-anrata. 

£.  proxima. 
E.  ruUloris. 

E-oyrtopsia. 

E.  pheiiax. 

S.  aumieliiMtiL 

E.  iiirtalia. 

B.  sirtalia. 

E.  sirtalia. 

E.  slrtaliti. 

E.  niffrilatas. 

E.  aoaUtfia 
B.  pulchiHatu. 

E.  mnltimaealata. 

. 

&  melaooKaaler. 

*  Probably  not  a  homogeneona  district 
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The  above  table  gives  bat  a  very  general  view  of  the  distributioD 
of  the  species,  since  some  of  them  are  restricted  to  districts  of  the  re- 
gions only,  while  a  few  species  are  known  from  so  few  examples  that 
their  range  is  unknown.  Of  the  latter  class  are  E.  hutlerii^  E.  rutiloris^ 
E.  angusUrostrU,  and  E.  nigrilatus.  The  E.  sackenii  is  restricted  to 
Florida,  and  the  E,  radix  to  that  part  of  the  central  region  that  lies 
east  of  the  Bocky  Mountains,  entering  the  eastern  region.  The  widely 
distributed  species,  as  E.  sirtalis  and  E.  eleganSy  are  represented  in 
special  districts  by  peculiar  subspecies,  which  look  very  different  from 
each  other.  The  E.  proxima  has  a  range  which  does  not  coincide  with 
any  zoological  district,  inhabiting  eastern  Mexico,  Texas,  and  the  Mis- 
sissippi Yalley. 

The  following  review  is  preparatory  to  the  complete  monograph  in- 
cluded in  my  Eeptilia  of  North  America,  which  it  is  expected  will  form 
one  of  the  bulletins  of  the  U.  S.  National  Museum.  The  material  on 
which  this  is  based  is  mostly  contained  in  that  Museum,  and  I  have 
had  access  to  it  through  the  permission  of  Secretaries  Baird  and 
Langley. 

The  study  of  the  several  hundred  specimens  of  species  of  this  genus 
which  are  contained  in  the  National  Museum  and  my  private  collection 
shows  that  in  most  of  the  species  the  number  of  rows  of  scales  and  the 
number  of  the  labial  plates  are  quite  constant.  In  only  one  species, 
the  E.  leptocephaloj  is  the  number  of  scale  rows  varied  by  the  presence 
or  absence  of  a  single  row  on  each  side,  and  in  none  is  the  number  of 
labial  plates  frequently  variable.  The  position  of  the  lateral  stripe  is, 
as  stated  by  Baird  and  Girard,  very  constant  The  relative  length  of 
the  tail  is  constant  within  certain  limits  and  in  certain  species.  In 
some  of  the  species  it  varies  a  good  deal.  The  coloration  varies  within 
limits  in  each  species,  and  often  characterizes  subspecies  with  consid- 
erable precision,  transitional  forms  in  some  such  cases  being  rare,  and 
in  others  more  frequent.  The  species  of  the  Pacific  coast  present  the 
greatest  difficulties  to  the  systemalist.  Here  the  eastern  E.  sirtalia 
comes  into  contact  with  the  western  E.  elegansj  and  some  intermediate 
forms  occur.  The  E.  Hrtalia  parietalis  resembles  very  much  the  E. 
elegans  ordinaidesy  and  the  E.  sirtalia  Hrtalis  resembles  a  good  deal  the 
E.  elegans  lineolata.  The  E.  infemalis  intervenes  between  the  two.  The 
E.  leptooephala  appears  quite  distinct  from  the  southernmost  coast 
forms,  but  it  has  melanistic  phases  which  resemble  a  good  deal  melan- 
istic  forms  of  the  E.  sirtalis;  e.  g.,  E.  %.  trilineata  and  E.  s.  picJceringii 
of  the  northwest  coast  region  of  Washington. 

The  colors  of  the  young  afford  some  clue  to  the  order  of  probable  ap- 
pearance of  color  marks  in  the  adults.  As  already  remarked  by  Baird 
and  Girard,  the  spots  are  more  distinct  in  the  young  than  in  adults, 
both  as  to  isolation  from  each  other  and  in  distinctness  of  outline  and 
color.  When  spots  disappear  and  are  replaced  by  a  uniform  tint,  both 
lighter  {E.  elegans  vagrans)^  and  darker  {E.  elegans  lineolata  and  E. 
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girialia  ohseura)^  tbe  cbange  first  ap[)ears  on  tbe  posterior  part  of  the 
body.  Tbe  tendency  to  form  crossbars  or  spots  appears  first  on  tbe 
anterior  part  of  the  body.  Tbis  is  slightly  developed  in  tbe  £.  sirtalU 
semifasciaia,  but  extends  throughout  the  greater  part  of  tbe  length  in 
the  E,  phena^jc.  In  species  in  which  the  top  of  the  head  is  pale,  as  E. 
eUgana  vagransy  it  is  dark  or  black  in  tbe  yonng.  This  dark  color  is 
paled  also  in  the  £J.  e.  eouchiij  and  in  tbe  E.  e.  marciana^  bat  leaves  the 
posterior  portion  as  a  pair  of  large  black  nuchal  spots. 

In  the  following  pages  the  characters  of  the  subspecies  and  their 
range  are  considered. 

Eutasnia  sackenii  KeuDicott. 

Proc.  Acad.  Phila.,  1859,  p.  9ri;  Cope.  Proc.  U.  S.  Nat.  Mus.,  1888,  p.  393.     iYyia»o»io- 
don  ckaleeuSy  Co]>e,  Proc.  Acad.  Pbila.,  18(i0,  p.  558. 

Florida  west  to  Peuusacola. 

EutaBnia  aaurlta  L. 

Bd.  and  Gird.,  Cat.,  1853,  p.  24 ;  Coluber  aaurifa  Linn.  Syst.  Nat.  i,  1766,  p.  a<>. 
Leptophis  sauriius  Holbrook,  N.  Auier.  Herpetol.,  ill,  1842,  p.  21.  Tropidanciui 
sauritus  Dumet  Bibr.,  £rp.  Gen.,  viii,  1854,  p.  585.  Schlegel  Ess.  s.  Pbysiun.  Serp., 
I,  p.  69;  II,  p.  580;  GUuther,  Cat.  Coliibr.,  Snakes,  Brit.  Mas.,  1858,  p.  72;  Jan., 
Icon.  Gen.  Ofid.,  ii,  26 ;  I,  fig.  1 ;  dorsal  Rtri])e  too  wide. 
Eastern  and  Austroriparian  regions  except  Texas. 

Eutasnia  prozixna  Say. 

Bd.  and  Gird.,  Cat.,  1853,  p.  25.     Coluber  proximu$  Say,  in  Long's  Exped.  Rocky 
Mts.,  J,  1823,  p.  187.     Euttmiafaireyi  Bd.  and  Gird.,  Cat.,  1853,  p.  25. 

The  Mississippi  Valley  from  Indiana  and  Illinois ;  Texas  and  Mexico 
below  the  plateau  to  Tebuantepec. 

Tbe  individuals  found  in  the  Mississippi  Valley  from  New  Orleans 
northwards  are  mostly  of  a  darker  color  than  those  from  other  regions, 
the  spaces  l>etween  the  stripes  being  generally  black.  {E.faireyi  B.  &  O.) 
This  form  accompanies  the  typical  and  lighter  colored  one  in  Louisiana 
and  eastern  Texas  as  far  west  as  Dallas.  Many  transitions  between  tbe 
two  occur.  Specimens  from  Vera  Oraz  have  a  metallic  refulgence.  A 
pair  of  specimens  from  Fort  Stockton,  Tex.,  have  the  same  character, 
and  the  dorsal  stripe  isindistinct,  having  no  lateral  black  borders.  The 
west  Texas  form  generally  has  the  dorsal  stripe  reddish. 

Eutaenia  megalopa  Kennicott. 

Proc.  Acad.  Phila.,  1860,  p.  330 ;  Cope,  Proc.  Ainer.  Philoe.  Soc.,  1884,  p.  173. 

Sonoran  region  (southern  New  Mexico  and  Arizona  and  Chihua- 
hua). 

Eutaenia  radijc  Bd.  and  Gird. 

Cat.  Sorp.  N.  Amer.,  Pt.  i,  Seri^ents;  Cope,  Check  List  Batr.  Kept.  N.  Am.,187r>,  ISA 
p.  34.     Eutwma  haifdenii  Kennicott,  Rept.  U.  S.  Pac.  R.  R.  Snrv,,  suppl.  to  Vol. 
I  (Vol.  XII),  1859.  p.  298. 
Eutoinia  radix  iwininyii  Coues  and  Henshaw.  ^^ 

Eata^Ha  radix  melanotwnia  Cope,  Proc.  U.  S.  Nat.  Mos.,  1888^ij^e4O0l^OOgle 
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This  is  the  sjiecies  of  the  plains,  aud  it  is  well  distiuguished  from 
all  others.  It  ranges  from  ]>al]as,  ia  northern  Texas,  on  the  soath,  to 
Manitoba  on  the  north,  and  from  the  base  of  the  Bocky  Mountains  on 
the  west  to  the  eastern  limit  of  the  prairies  in  Indiana  on  the  east.  It 
varies  in  color  somewhat,  bat  not  sufficiently  to  give  ground  for  the 
adoption  of  subspecies.  The  fact  that  of  the  very  many  specimens 
which  are  preserved  in  museums,  the  type  is  the  only  one  which  has 
nineteen  rows  of  scales,  has  given  rise  to  the  synonyms  above  enum- 
erated. Southern  specimens  {E.  v.  haydenii)  are  more  brightly  colored 
and  more  distinctly  spotted  than  northern  ones;  in  fact  some  of 
the  latter  are  nearly  black ;  hence  the  name  K  r.  ttciningii ;  but 
these  agree  with  the  type  exactly,  except  in  having  twenty-one  rows 
of  scales.  In  the  U.  v.  melanotcenia  from  Indiana  there  is  an  imper- 
fect longitudinal  stripe  crossing  the  end  of  the  gastrosteges;  but  it  is 
much  interrupted. 

Eutaenia  macroatemma  Kenn. 

Proc.  Acad.  Pliila.,  I860,  p.  331.    EuUEuia  fiavilahria  Cope,  Proc.  Acad.  Phila.,  186G,  p. 
;)06;  Eulaiiia  insigniarum  Cope,  Proc.  Amer.  Philos.  Soc,  1884,  p.  172. 

This  is  the  representative  of  the  K  radix  in  Mexico,  but  it  always 
differs  in  having  eight  superior  labials  and  a  shorter  tail.  It  has  three 
forms.  In  one  the  longitudinal  stripes  and  spots  are  obscure  or  want- 
ing and  the  size  is  larger.  This  is  the  JE.  insigniarum  Cope.  In 
another,  ail  the  markings  are  very  distinct,  the  lighter  ones  being  a 
bright  yellow ;  the  size  is  smaller.  This  is  the  E.  favilabris  Cope.  It 
comes  from  various  parts  of  Mexico.  The  type  specimen  of  the  species 
is  intermediate  between  the  two  in  color,  and  the  size  is  like  that  of 
the  S.  insigniarum.  It  is  from  the  valley  of  Mexico.  Three  speci- 
mens of  the  form  insigniarum  were  sent  to  the  zoological  garden  at 
Philadelphia,  which  are  said  to  have  been  taken  near  Prescott,  Ariz. 
One  of  them  has  an  additional  superior  labial  intercalated  in  front  of 

the  orbit. 

EutSBnia  butlezii  Cope.* 

Proc.  V,  S.  Nat.  Mus.,  1888,  p.  399. 

Southeastern  Indiana.    One  specimen  known. 

Eutsenia  biacutata  Cope. 
Proc.  Acad.  Phila.,  1883,  p.  21. 

Lake  Klamath,  Oregon.    Two  specimens  known. 

Euteeuia  elegana  Bd.  and  Gird. 

Cat.  Kept.  N.  Amer.,  Pt.  i,  Serpents,  1853,  p.  34. 

EuttPHia  ragrans  Bd.  and  Gird.,  1.  c,  p.  35. 

EuUcnia  marciana  Bd.  aud  Gird.  1.  c,  p.  36. 

EuUBnia  couchii  Kenn.,  Kept.  U.  S.  Pac.  R.  R.  Surv.;  Williauson's  Rept.,  x,  1857,  p.  10. 

Eutcnia  hammandii  Kenn.,  Proc.  Acad.  Phila.,  18G0,  p.  332. 

Tropidonotus  tnvittatwi  Hallow.,  Proc.  Acad.  Phila.,  1853,  p.  257. 


*Eui<mia  rttiihria  Cope,  Proc.  Am.  Philos.  Soc,  1885,  p.  386.     Cozumel  Id.,  Yuca- 
tan. 

uiyiii^tiu  uy  -vjV. 
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This  species  resembles  in  some  of  its  forms  the  E.  sirtalis^  bat  it  is 
to  be  always  distingaished  by  the  tweuty-one  rows  of  scales,  the  eight 
sai>erior  labials,  and  from  most  of  the  forms  of  the  latter,  by  theabaeoee 
of  a  series  of  roanded  spots  near  the  end  ofthegastrosteges.  Id  its 
range  it  never  enters  the  eastern  nor  austroriparian  regions,  exoept- 
ing  the  latter  at  the  extreme  western  part  of  Texas,  on  the  CoDeho 
and  Nueces  rivers  and  their  tribntaries. 

The  labial  and  scale  formalse  in  this  species  are  qaite  constant  In 
two  specimens  of  the  Ke.plutonia  the  labials  are  eight,  and  tbe 
scales  in  twenty-one  rows.  In  two  of  E.  e.  degaM^  the  figures  are  tbe 
same.  In  two  of  E.  e.  brunneOj  the  figures  are  the  same.  In  eight  of 
the  E.  e.  lineolata^  the  figures  are  the  same.  In  four  of  the  £7.  e.  eawckn 
the  figures  are  the  same,  except  in  one  individual,  where  there  are  bat 
nineteen  rows  of  scales.  In  twenty-two  specimens  of  E.  e.  tagroM 
there  are  twenty-one  rows  of  scales  in  all,  and  in  five  specimens  there 
are  seven  superior  labials  on  one  side.  In  one  only  are  there 
seven  superior  labials  on  both  sides.  In  all  the  others  there  are 
eight  labials  on  both  sides.  In  twelve  specimens  of  E.  e.  flUMiaaiia, 
all  have  eight  upper  labials,  and  all  but  two  twenty-one  rows  of  scales. 
In  two  the  scales  are  in  nineteen  rows.  Thus  in  fifty-one  specimefis 
there  are  three  det>artures  from  the  regular  scale  formula;  and  one  en- 
tire departure  and  five  partial  departures  from  the  labial  formula. 

There  are  eight  well  marked  color  forms  of  this  species,  which  mostly 
occupy  distinct  geographical  regions,  and  are  abundantly  entitled  to 
be  called  subspecies.  It  is  indeed  possible  that  some  of  these  might  be 
as  well  regarded  as  species,  but  the  existence  of  transitions,  and  the 
lack  of  importance  in  the  characters  themselves,  induce  me  to  consider 
them  as  subspecies.  They  are,  however,  in  the  great  majority  of  eases 
easily  recognized.  The  characters  of  these  forms  are  as  follows : 
I.  No  spots ;  labiala  not  dark  bordered. 

Black  above  and  below;  no  lateral  band;  dorsal  band  wanting  or  a  trace  in  froat 

only £.  «.  phaomm. 

Black  above^  light  below;  three  distinct  stripes,  all  black  bordered  ...E,e.  eltymc 
Brown  above,  light  below ;  three  stripes,  not  distinctly  bordered...  £.  e,hnuimm. 
II.  Spotted  ;  labials  not  dark  bordered ;  nnohal  spots  Indistinct. 

Stripes  and  spots  distinct ;  the  superior  row  of  spots  oonflnent  into  a  band;  the 

inferior  separated  by  chestnnt-red  spaces;  IteUy  olivaceous..  J?,  e,  onKsoite. 

Spots  large  anteriorly,  smaller  or  confluent  posteriorly ;  interspaces  indicated  by 

palo  edges  of  the  scales;  bandsdistinct E,  <.  Kswrfjti 

Spots  small,  numerous,  80-100,  interspaces  large,  pale ;  bands  present  often  in- 
distinct; belly  with  dark  middle E.  e,  ni$rum, 

III.  Spotted;  labials  dark  bordered ;  nuchal  spots  more  or  leps  distinct. 

No  dorsal  band,  lateral  band  indistinct ;  intermediate  space  lead-oolored  vitb 
one  row  of  spots  next  to  the  lateral  band ;  yellow  marks  behind  eye  ineon- 

plete E.  e.oMokti. 

Dorsal  and  lateral  bands  indistinct ;  three  rows  of  spots  on  a  light  ground  oo 
each  side ;  two  yellow  crescents  extending  upwards,  at  angle  of  month  sad 
behind  eye B,  e. 
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Of  these  subspecies  the  E.  e.  plutonia  has  beeu  found  rarely  and  at 
remote  localities,  and  the  E.  e.  brunnea  is  only  known  from  two  speci- 
mens,  so  that  these  can  not  be  yet  regarded  as  geographical  forms.  The 
J7.  e*  elegant  has  been  found  so  far,  in  northern  and  central  California 
only.  The  E.  h  lineolata  is  from  the  same  region,  and  from  Oregon 
and  Washington  as  well.  The  E.  e.  vagrans  is  characteristic  of  the  en- 
tire region  between  the  Sierra  Nevada  on  the  west  and  the  eastern 
border  of  the  Great  Plains  on  the  east,  and  belongs  to  higher  parts  of 
the  Bocky  Mountain  ranges  as  well  as  to  the  valleys  between  them. 
The  E.e.  eouohii  is  characteristic  of  southern  California  and  southern 
Arizona  and  New  Mexico.  The  E.  e.  maroiana  belongs  to  the  valley  of 
the  Bio  Grande,  and  adjacent  regions  in  Texas  and  Mexico.  It  is  seen 
from  the  above  that  the  Eutcenia  elsgans  inhabits  all  of  the  nearctic 
realm  excepting  the  eastern  and  austroriparian  regions. 

As  regards  transitions  between  the  subspecies,  I  refer  to  the  num- 
ber of  spots,  which  have  been  shown  by  Baird  and  Girard  to  be 
characteristic  of  the  E.  e.  vagrans  and  E.  e.  niarciana.  In  six  speci- 
mens of  the  former,  however,  I  find  the  variation  to  be  from  eighty- 
four  to  one  hundred  and  three.  In  E.  e.  marciana  they  number 
from  fifty-two  to  fifty-eight  in  four  specimens,  but  in  an  otherwise  typ- 
ical one  I  find  seventy-three.  There  is,  however,  still  an  interval  be- 
tween the  ranges  of  variation.  This  is  filled  by  the  E.  e.  couchii  where 
the  number  of  spots  runs  from  seventy-four  to  ninety-one  in  five  indi- 
viduals. The  number  of  spots  is  thus  characteristic  in  a  general  way, 
but  not  sufficiently  exact  to  define  the  forms  as  species. 

I  have  endeavored  to  ascertain  whether  there  is  any  constancy  in 
the  number  of  temporal  scales.  Thus  in  the  typical  form,  E.  e.  elegansy 
there  are  three  rows  of  scales  bordering  the  posterior  superior  labials 
above,  while  in  the  E.  e.  lineolata  there  are  as  often  four  as  three.  In 
the  E.  e.  vagrans  five  specimens  have  four  rows  and  five  have  three  rows. 
In  the  E.  e.  hamnwndii  three  have  three  rows,  and  one  (No.  866)  has 
four.  Often  specimens  of  E.  e.  maroiana^  seven  have  three,  and  three 
have  four.    The  rows  always  have  the  formula  1-2-3-4. 

Eutadnia  elegana  plutonia  Yarrow. 

Eutamia  vagrans  augustrostrie  Yarrow  in  Wheeler's  U.  S.  C.  G.  Sarv.  W.  100th  Mer.  V. 

p.  554,  PI.  XX,  f.  2,  29. 
Eutcenia  henshawi  Yarrow,  Proc.  U.  S.  Nat.  Mus.  1683,  p.  152. 

Two  specimens  known ;  one  from  western  Arizona,  and  the  other  from 
Port  Walla  Walla,  Wash. 

Eutasnia  elegana  elegana  Bd.  and  Gird. 

Eutakia  elegaM  Bd.  and  Gird.,  Cat.  la'VS,  p.  35 ;  Cope,  Check  List  Batr.  Bept  N. 
Amer.,  1875,  p.  41,  Tropidonotus  triviitaivs  Kallowellj  Proo.  Phila.  Acad.,  1853,  237. 

Four  specimens  only  known;  all  from  California. 
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ButsBDia  eleganA  ordinoides  Bd.  and  Gird. 
EuUenia  ordin&ides  Bd.  and  Oird.,  Cat.  Serpt.  N.  Aiiier.,  1853,  p.  33,  Tropidonoiw  ordi- 
fiotdet,  Bd.  and  Gird.,  Proc.  Aoad.  Phila.,  1852,  176. 

This  form  is  quite  differeat  from  any  of  tho^  enumerated  as  sub- 
species of  E.  elegansj  but  it  resembles  considerably  \he  E.  sirtalU 
parietalis.  The  distribution  of  colors  is  quite  the  same  as  in  that  form, 
but  the  red  between  the  lateral  spot>s  is  of  a  chestnut  color,  and  not 
crimson,  as  in  E.  s.  pariet^lis.  The  agreement  of  the  scale  and  labial 
formulae  with  those  of  the  E.  elegans  induces  me  to  refer  it  to  that  spedes 
rather  than  to  the  E.  sirtalin^  although  the  latter  exhibits  occasionally 
in  California  eight  upper  labials. 

Besides  the  characters  mentioned,  this  form  has  a  yellow  dorsal 
stripe,  which  is  well  defined,  covering  one  and  two  halves  rows  of  scales. 
The  lateral  stripe  is  defined  below  by  a  brown  shade,  which  fades  into 
the  brownish  olive  of  the  belly  below.  The  spots  of  the  inferior  lateral 
row  are  large  and  are  confluent  above  with  the  wide  black  dorso-lateral 
band.  No  nuchal  spots,  but  the  dark  color  of  the  back  continues  into 
the  brown  of  the  top  of  the  hea<l.  Superior  labials  brownish  olive, 
the  posterior  narrowly  brown-bordered ;  chin  and  throat  yellow.  Gas- 
trosteges  unspotted;  one  hundred  and  fifty-six  in  number.  Tail  in- 
jured; the  base  with  a  triangular  section.  Length  of  body,  400  milli- 
meters. 

One  specimen  from  San  Francisco,  California.    Baird  and  Girard 

enumerate  three  specimens,  all  from  California,  and  two  of  them  from 

San  Francisco. 

Butasnia  elegans  bnmnea  Cope. 

Color  of  the  superior  surface  to  the  third  row  of  scales  (exclusive), 
brown ;  of  lower  surfaces,  light  yellow,  extending  to  the  third  row  of 
scales  (inclusive).  Dorsal  stripe  light  yellow,  occupying  the  median 
row  of  scales  and  the  adjacent  borders  of  the  adjacent  rows,  but  not 
well  defined  laterally,  and  not  black  bordered.  It  covers  three  full 
rows  on  the  nape  and  only  one  row  beyond  the  middle  of  the  length, 
and  is  wanting  on  the  tail.  No  traces  of  nuchal  spots.  Labials  colored 
like  the  abdomen,  the  superior  with  traces  of  brown  posterior  borders. 
There  is  but  a  faint  brown  shade  on  the  first  row  of  scales  and  the  ends 
of  the  gastrosteges,  scarcely  defining  the  lateral  stripe  below.  Belly 
unspotted.  In  the  type  No.  10849  the  head  is  short,  wide.  Temporals 
1-2-3  and  1-3-3.  Gastrosteges  172,  anal  1,  urosteges  77.  Geneials 
equal,  short.    Tail  entering  total  length  four  and  one-tenth  times. 

This  is  a  much  more  robust  form  than  the  J^.  e.  elegans.  and  brown 
takes  the  place  of  black  in  the  coloration.  In  the  indefinite  dorsal 
stripe  it  resembles  the  E.  e,  lineolatay  but  it  does  not  show  the  least 
trace  of  the  square  spots  even  when  the  epidermis  is  removed. 


Catalogue         No.  of 
No.  RpecinitJiiH. 


.  Locality. 


10848 
10849 


Fort  Bid  well,  Cal. 
do 


From  whom  received. 


Natnre  of 
I    apedmea. 


H.  W.  Henshaw l  Alooholk. 

do I       Do. 
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EutaBDia  el  gana  lineolata  Cope. 

Color  above  brown,  to  the  third  row  of  scales  exclusive;  below  light 
olive,  unspotted.  A  longitudinal  dorsal  stripe,  and  a  lateral  stripe  on 
the  second  and  third  rows  of  scales,  light  yellow;  first  row  of  scales 
light  brown ;  integument  between  the  stripes  marked  with  two  rows  of 
blackish  square  spots,  which  are,  however,  nearly  invisible  when  the 
skin  is  not  stretched,  but  are  indicated  by  short,  whitish  borders  of  the 
scales,  which  occupy  their  interspaces.  These  spots  are  more  distinct 
in  the  young,  as  in  other  forms.  The  brown  of  the  sides  extends  to  the 
head  without  forming  nuchal  spots,  and  passes  from  dark  to  lighter 
brown  on  the  frontal  region,  or  continues,  especially  in  youngfer  speci- 
mens, to  the  end  of  the  muzzle.  Superior  labials  yellowish  olive,  the 
middle  ones  with  a  trace  of  a  dark  posterior  border  above.  A  pair  of 
parietal  spots ;   gular  region  light  yellow.    Dorsal  stripe  faint  on  tail. 

Temporals  1-2-3,  or  in  some  specimens  1-2-3-4.  Tail  three  and  four- 
fifths  times  in  total  length.  Gastrosteges  168,  anal  1,  urosteges  89. 
Total  length  460""",  of  tail  120™"'  (medium  sized  specimen). 

This  a  common  form  of  eastern  California  and  Oregon.  It  extends 
as  far  south  as  Fresno,  California  (No.  12564),  and  east  as  far  as  Walla 
Walla,  Washington  (10911).  It  connects  completely  the  subspecies 
E.  e.  elegana  and  E.  e.  vagram^  in  spite  of  their  very  different  appear- 
ance. A  specimen  (11805)  from  Shasta  County,  California,  is  almost  as 
uniformly  black  as  the  former;  while  10911,  from  Walla  Walla,  ap- 
proaches quite  near  to  the  E.  e.  vagrans  in  the  dark,  lead-colored  mid- 
dle abdomen. 

Eutcenia  elegana  lineofata  Cope. 


Cata- 

No.  of 

•^o"" 

speci- 

mens. 

8579 

2 

8580 

8587 

9505 

10840 

10843 

10844 

J084S 

10846 

10847 

10848 

10849 

J  1 

10850 

1  1 

Locality. 


12661  ; 
10811 
10911  ' 

11805 


Lake  Talioe.  Nov 

Southern  Uftlifornia.. 

...do 

East  California 

Fort  Klainatb,  Greg. . 

Oregon 

...do 

Camp  Warner,  Oreg. . 

...do 

Camp  Bid  well,  Cal.  . 

do 

...do 


Fresno.  Gal 

South  Oregon 

Walla  Walla,  Wash.. 

Baird,  Shasta  County, 

Cal 


When  col- 
lected. 


Sept.  — ,  1876 

1876 

Aug.  — ,  1875 


AnK.20,1878 
Sept.-,  1878 
Sept  — ,  1878 
Ang.  10. 1878 
Aug.  10, 1878 
•July  — ,  1878 
July  — ,  1878 
July  — ,  1878 
July  — ,  1878 
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...do 
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...do 

...do 

....do 

...do 

....do 

Gustav  Eisen  

I  H.  W.  Henshaw 

Capt.  G.  E.  Bendire,  U.  S.  A . . 

L.  stone 


Nature  of 
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ButsDoia  •legans  vasrans  Bd.  and  Qiid. 

Bmiankt  vagrant  Bd.  and  Gird.,  Cat.  Serpt.  N.  Amer.,  1B53,  p.  35.  Yarrow,  WIimIm's 
Rapt.,  U.  8.  G.  SoTY.,  W.  100th  mer.  ▼.,  p.  548 :  Cope,  Check  List,  N.  Amer.  Batr. 
Rept.,  1875,  p.  41. 

The  entire  central  region,  and  not  elsewhere,  except  a  few  speci- 
mens from  the  northern  part  of  the  Pacific  region ;  extending  as  far 
sonth  as  the  mountains  of  New  Mexico  and  Arizona,  and  Humboldt 
Bay,  Oalifomia.    Very  abnndant* 

Zhitcenia  elagana  oonchil  Kennicott. 

fakvAfa  wmekAi  Kenn.,  Rept.  U.  8.  Pao.  R.  R.  Sott.,  x,  Williamaon'B  Rept.,  p.  10, 
1657.    Eut4mia  \ammondii  Keanieott,  Proc.  Acad.,  Phila.,  1860,  p.  332. 

This  sabspecies  is  easily  recognized,  and  intermediates  between  E,  e, 
vagrans  and  B,  e.  marciana.  An  approach  is  made  to  the  markings  of 
the  head  seen  in  the  latter,  while  it  resembles  the  yoang  of  E.  e,  vagrant 
in  this  respect  also.  The  same  K  eoueku  was  based  on  an  exceptionally 
narrow  nosed  form  from  northern  California  (Pitt  Biver),  of  which  bat 
one  specimen  has  been  found.  The  normal  form  {E.  e.  hammondii)  is 
characteristic  of  southern  California,  ranging  east  to  Texas. 

Bntsanla  elegana  marciana  Bd.  and  Gird. 

Eutamia  marctano  Bd.  and  Gird.,  Cat.  Serpt.  N.  Amer.  1853,  p.  36.  Cope,  Check  List 
N.  Amer.  Batr.  Rept.  1875,  p.  41. 

This  easily  recognized  subspecies  is  restricted  to  the  valley  of  the  Sio 
Grande  from  Colorado  to  its  month.  It  extends  eastward  into  Texas  as 
far  as  the  Concho  and  Nueces  Bivers.* 

Bntcenia  oyrtopaia  Kennicott 

Proo.  Acad.  Phila.,  1860,  p.  333,  Cope,  Check  List  N.  Amer.  Batr.  Rept.  1875,  p.  41. 
Tropidonotua  oollarU  Jan,  Icon.  Gen.  d.  Ophidi  ii,  25  v,  Fig.  2  (too  stent). 

This  species  inhabits  the  Sonoran,  Lower  Califoruian,  and  Mexican  re- 
gions. It  is  well  characterized  by  its  wide  head  and  slender  body  with 
large  eye,  large  nuchal  spots  and  dorsal  stripes  running  on  only  cue  row 
of  scales.    There  are  three  subspecies,  which  differ  as  follows : 

I.  Tail  about  one-third  the  total  length.    No  large  spots  below  lateral  stripe. 

E.  c.  egrtoptii. 

II.  Tail  between  one-fourth  and  one-fifth  the  length. 

No  large  spots  below  lateral  stripe E.  c,  oollariM. 

Large  spots  below  lateral  stripe  alternating  with  lower  lateral  spots,  and  ioTad- 
ing  lateral  stripe E.  c.  oeeUate. 

Butasnia  cyrtopala  cyrtopaia  Kennicott. 

Euttmia  eyrtopsia  Kenn.,  Proc.  Acad.  Phila.,  1860,  p.  533.  Cope^  Check  List  N.  Amer. 
Batr.  Rept.  1875,  p.  41. 

From  Durango,  Mexico. 


*  EuT^NiA  AUOUSTiRosTRis  Kennicott.  Proo.  Acad.  Phila.,  1860,  p.  332.  Cope, 
Check  List  N.  Am.  Batr.  Rept.  1875,  p.  41.  One  specimen  known ;  fit>m  Darango, 
Mexico. 

EuT^NiA  CHRY80CEPHALA  Copo,  Proc.  Amer.  Philos*  Soc.,  1884,  n.  173.  Orisaba, 
Vera  Crua,  Mexico*  ^r  ' 
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Eutaenia  cjrrtopsis  coUaris  Jau. 
Tropidonolus  coUaria  Jan,  Iconographia  <legli  Ofid.  ii,  25,  PI.  v,  Fig.  2. 

Mexico  generally;  Lower  Oalifomia;  Arizona  (Camps  Whipple  and 
Verde)  J  New  Mexico  (Lake  Valley.) 

Eutaenia  cyrtopsis  ooellata  Cope. 
Bull.  U.  S.  Nat.  Mus.,  No.  17,  p.  22,  1880. 

Helotes,  West  Texas;  several  specimens. 

Eutaenia  infemalis  BlaiDville. 

Coluber  in/ernalis  Blv.,  Nouv.  Aud.  Mas.  His.  Nat.  Paris,  in,  1834,  p.  59,  PI.  x^cxiv 
A,  Fig.  ;Ua ;  Bd.  and  Gird.,  Cat.  1853,  p.26. 

This  species  occupies  a  position  intermediate  between  the  E.  elegans 
and  the  K  sirtaliSy  having  the  labial  plates  of  the  former  and  the  scale 
formula  of  the  latter.  In  color  pattern  it  differs  from  all  the  subspecies 
of  either,  and  as  it^  tail  is  generally  longer  than  either,  it  is  necessary 
to  admit  it  as  a  separate  species.  It  is  more  than  usually  compressed 
at  the  anal  region,  where  the  scales  are  wide  and  more  irregular  than 
is  observed  in  other  species.  In  the  form  vidtta  this  compression  extends 
to  the  entire  body.    There  are  two  well-marked  subspecies  as  follows: 

Color  blackish,  with  traces  of  au  iuforior  row  of  spots,  aud  a  distinct  lateral  stripe ; 

bully  yellowish  olive  with  black  center;  throat  aud  lips  yellow  ..E,i.  infernalia. 

Uniform  black,  with  yellow  dorsal  stripe  ouly E.i,  vidua, 

a.   Eutaenia  infemalis  infemalis  Blv. 

Euieenia  infernaltB  Bd.  &  Gird.,  Cat.   1853,  p.   26,   Blainville,  1.  c. ;  Coluber  infemalia 
Blainville,  Nouv.  Ann.  Mus.  d'Hist.  Nat.,  in,  1834,  p.  59;  PI.  xxiv,  33a. 

Head  moderately  distinct,  muzzle  medium.  Parietal  plates  not  short- 
ened, narrowed  posteriorly.  Scales  not  narrow,  graduating  in  width 
from  the  first  row,  which  is  smooth.  Gastrosteges  158,  anal  1,  urosteges 
70. 

Color  a  blackish  brown,  with  a  median  yellow  stripe,  which  covers 
the  middle  and  parts  of  adjacent  rows  to  the  base  of  the  tail,  where  it 
contracts  to  one  row  and  continues  to  the  end.  Belly  from  yellow  to 
olivaceous,  extending  to  the  third  row  of  scales  inclusive,  with  or  with- 
out a  shade  on  the  first  row  distinguishing  a  lateral  stripe,  immaculate. 
Scales  from  fourth  to  eighth  rows  inclusive,  with  the  keels  olivaceous  or 
yellowish  forming  delicate  longitudinal  lines.  Shades  of  the  same  color 
are  so  distributed  on  the  scales  as  to  give  Ihe  appearance  of  ipdistinct 
spots  in  two  rows,  an  appearance  which  is  increased  by  a  few  scattered 
yellowish  dots  on  the  margin  of  some  of  the  scales.  This  appearance 
represents  actual  spots  in  some  specimens.  In  some  of  the  larger  speci- 
mens the  appearance  is  lost,  nothing  but  the  few  yellow  specs  remain- 
ing. Labial  plates  yellow  or  olive,  with  or  without  very  narrow  post- 
erior black  borders.  Throat  and  cbin  always  yellow^.^^d by GoOqIc 
Proc.  N.  M.  91 42 
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In  eleven  speciineos  from  Fresno,  Cal.,  only  the  smaller  ones  have 
distinct  indications  of  lateral  spots.  In  five  from  near  San  Francisco, 
Gal.,  the  spots  remain  distinct  in  the  ad  alts,  as  in  the  type  of  Bainl  and 
Girard. 

This  subspecies  resembles  the  EuUjenia  elegans  lineolata,  bat  it  has 
always  (sixteen  specimens)  one  row  of  scales  less  on  each  side ;  the 
dorsal  stripe  is  wide  and  better  defined,  and  the  colors  are  macli 
brighter. 

ICatamia  infernalit  infemalU  Bd.  aod  Gird. 


CaUlogae 
No. 


11754 


No.  of     I 
■pecimena. 


Locality.  Whence  obtiuncd.  Chanotor. 


Fresno,  C«l ;  Q.  Risen i  Alcoholic 

SanFranoiaco ,  Collins  OTerlaDd  Telegraph  Co. '       Do. 


Besides  the  six  specimens  of  this  form,  said  to  be  from  San  Francisco, 
Baird  and  Oirard  enumerate  two  from  California. 

b.  Butsenia  infemalis  vidua  Cope. 

Body  moderately  robust,  compressed  to  the  base  of  the  tail ;  bead 
moderately  distinct ;  muzzle  moderately  elongate.  Tail  from  3^  to3| 
times  in  total  length,  compressed  for  the  basal  half.  Scales  iu  uiueteen 
rows  graduating  in  size  from  the  first  on  each  side,  which  is  as  deep 
as  wide  and  very  feebly  keeled.  Other  scales  not  very  elongate,  feebly 
notched.  Superior  labials  eight,  all  higher  than  long.  Loreal  not 
longer  than  high;  oculars  1--3,  temporals  1-2-3;  one  of  the  second  row 
larger  than  the  rest.  Geneials  narrow,  subequal.  Frontal  short,  twice 
as  wide  as  the  superciliaries  anteriorly.    Scuta,  151-1-77. 

Golor  black,  without  markings,  excepting  a  yellow  olivaceous  throat 
and  chin,  and  a  yellow  dorsal  stripe  which  covers  one  and  two  half 
rows  of  scales  from  the  parietal  plates  to  the  basal  third  of  the  tail, 
whence  it  runs  on  a  single  row  to  the  end  of  the  latter.  Muzzle  and 
labial  plates  uniform  lead  color;  throat  yellowish. 

This  species  is  so  far  known  from  the  two  original  specimens  only, 
which  are  in  excellent  preservation.  It  resembles  in  general  characters 
the  species  of  the  E.  sirialin  group,  but  is  quite  different  from  any  of  tJie 
forms  which  I  have  included  in  that  protean  species.  The  tail  is  longer, 
as  I  find  out  of  ninety-seven  specimens  of  the  latter  which  I  have 
measured;  but  five  have  the  tail  as  short  as  in  the  specimen  of  ^.  vidua, 
with  the  shortest  tail  (3|),  and  none  with  so  long  a  tail  as  the  other  (3|). 
The  eight  superior  labials  distinguish  it  from  all  but  four  specimeus 
of  the  ninety-seven,  and  in  some  of  them  the  additional  labial  is  an  in- 
tercalation. Two  of  these  four  specimens  come  from  the  same  locality, 
viz,  San  Francisco.  Th^  compressed  body  is  seen  in  a  few  specimens 
of  the  U.  sirtalisj  also  from  the  Pacific  region,  but  not  in  any  other 
forms.  In  some  of  these  the  stripes  disappear,  but  altogether,  and  not 
the  lateral  only,  leaving  a  well-developed  dorsal,  as  in  the  JE.  «.  vidMO, 
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The  coloration  is  a  curious  parallel  of  the  "  atrata^  form  of  the  E.  lep- 
toeephalaj  which  it  closely  resembles.  The  superior  labials  of  the  latter 
are  different  in  being  lighter  and  with  black  borders,  and  the  throat  is 
whitish  and  tbe  muzzle  brown. 

While  the  U.  infernalis  has  these  points  of  connection  with  certain 
extremes  of  variation  of  the  E.  sirtalUy  it  agrees  with  none  of  them,  and 
may  be  regarded  as  a  species  until  more  definite  points  of  connection 
are  found. 

Eutwnia  infernalis  vidua  Cope. 


"^"vT^'^^^LliJ.  !*«•"«>•  !  Fiomwhom.  ;  Cl,«r«t.r. 


970        I  2     San  FrsDcisco  . 


Alcoholic. 


Two  specimens  in  the  U.  S.  National  Museum  are  the  only  ones  that 
1  have  seen.    Both  are  from  San  Francisco,  California.* 

Butaenia  aurata  Cope,  sp.  uov. 

Form  of  medium  robustness;  head  well  distinguished;  tail  about 
4|  times  in  total  length.  Scales  in  nineteen  series,  those  of  the  in- 
ferior row  as  deep  as  long,  smooth  or  feebly  keeled;  the  transverse 
diameter  of  the  scales  diminishing  gradually,  and  nowhere  so  small  as 
in  many  other  species.  Superior  labials  eight,  all  deeper  than  long. 
Loreal  deeper  than  long;  oculars  1-3;  temporals  1-2-3.  Frontal  wider 
than  superciliaries,  not  reaching  preocular. 

Brown  without  spots,  and  with  three  longitudinal  yellow  stripes^  the 
lateral  very  distinct,  and  running  on  the  second  and  third  rows  of  scales. 
Belly  yellow,  immaculate.  Labials  yellow.  A  pair  of  large  black 
uuchal  spots. 

This  species  differs  from  those  of  the  same  group  with  bhort  tail,  in 
its  more  robust  form,  and  in  the  absence  of  spots  and  presence  of 
stripes.  In  its  large  nuchal  spots  it  resembles  the  U.  cyrtopsis,  but  in 
no  other  respect..  Its  real  affinities  are  to  the  E.  infernalis,  but  its  ap- 
pearance is  very  unlike  this  form. 

EU>bust,  head  short,  distinct.  Anterior  labials  short,  vertical; 
parietal  plates  rather  short  and  wide.  Scales  rather  wide,  first  row 
very  weakly  keeled.  Gastrosteges  168,  anal  1,  urosteges  74.  Total 
length  840""  ;  length  of  tail  185'""'. 

The  color  is  a  rich  uniform  brown  above,  with  three  longitudinal 
yellow  stripes  which  are  without  black  borders.  The  dorsal  stripe  oc- 
cupies the  middle  and  parts  of  two  adjacent  rows  of  scales  on  the  an- 
terior half  of  the  length,  and  one  row  on  the  posterior  half,  and  is  con- 
tinued to  the  end  of  the  tail.    The  lateral  stripe  covers  two  entire  rows 


*£uTJ£.siA  PUKNAX  Cope,  Pfuc.  Acad.  Phila.^  1H68,  p.  134.    Vera  Cruz,  Mexico. 
EvTMNiA  BUMICHRA8TII  Cope,  Proc.  Aoad.  Phila.,  1H66,  p.  306;  Proo.Amer.  Philos. 
Son.,  Itf84,  p.  175.    St»t«  of  Vera  Cruz,  Mexioo.    t  Guatemala.yi  <^^u  uy  ^_^  ^  ^^.^^ 
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of  scales  except  ou  the  posterior  half,  where  ic  occui>ies  the  secoud  row 
ouly.  it  is  bordered  below  by  a  baud  of  a  rather  lighter  brown  tban 
that  of  the  space  above  it,  ou  the  first  row  of  scales,  aud  on  the  angles 
of  the  gastrosteges,  which  enter  between  the  separate  sciiles  of  the 
latter.  Every  other  scale  of  the  first  row  has  a  black  speck  at  its  upper 
and  lower  base.  Belly  immaculate  yellow,  except  a  black  shade  at  the 
base  of  the  extremity  of  a  few  of  the  scuta,  which  is  only  \isible  (»n 
stretching  the  latter  apart. 

This  handsome  form  resembles  the  Eutccnia  elegans  brunnea  in  gen- 
eral form  and  appearance,  but  the  latter  has  no  nuchal  spots  nor  bhick 
labial  borders,  nor  band  beneath  the  lateral  stripe.  It  belongs  to  a 
difierent  section  of  the  genus.  Its  nuchal  spots  and  labial  borders  are 
like  those  of  the  Uutcvnia  cyrtopsis^  but  it  is  not  a  sleuder-boilied 
species,  and  the  scales  are  wider  than  in  that  form,  represt-uting  a  dif- 
ferent type  in  the  genus. 

I  have  seen  but  one  specimen  of  this  subspecies,  which  I  took  near 
Lake  Valley,  in  southern  New  Mexico.  There  is  no  specimen  in  the 
U.  S.  National  Museum. 

Eutaenia  leptocephala  Bd.  aud  Gird. 

Cope  in  Yarrow's  Reptilia,  Vol.  v;  Rep.  U.  S.  G.  G.  Surv.  W.  of  100th  Mer.,  p.  550; 
Catalogue  of  Serpents,  1853,  p.  29;  Proc.  Acad.  Phila.,  1883,  p.  2:5;  ^k^jiui 
oooperii  Keuuicott,  U.  S.  Pac.  R.  R.  Surv.,  xii,  PI.  ii,  p.  296;  Cope,  1.  c,  551; 
Eutania  atrata  Keuiiicot^  loc.  cit. ;  Tropidonoius  airtaliSj  var.  lepiocephala^  Jan. 
Icon.  Gen.  Ofid.,  il,  25;  iv,  Fig.  2. 

This  is  a  dimfnished  or  dei»aui>erate  form  of  the  E,  airtalis  series,  with 
a  tendency  to  reduction  in  the  number  of  the  scale  rows  and  labial 
plates,  and  subdivision  of  the  preocular  plate.  Of  twenty-four  speci- 
mens twelve  have  nineteen,  and  twelve  have  seventeen  rows  of  scales. 
The  latter  character  has  given  rise  to  the  synonym  E.  coopeni.  Rather 
less  than  half  the  specimens  have  two  preoculars,  while  in  about  oue- 
fourth,  a  fusion  of  two  or  more  of  the  superior  labial  plates  on  oue  or 
both  sides  is  seen,  reducing  the  number  to  six  or  five.  The  two  most 
frequently  fused  are  tbe  third  and  fourth,  which  bound  the  orbit  below, 
and  next,  the  fifth  is  fused  with  the  fourth. 

The  stripes  are  sometimes  very  distinct  and  the  spots  fused  into  a 
black  band  between  them,  aud  all  stages  exist  between  this  condition 
and  that  in  which  the  colors  are  light  and  both  stripes  and  spots  are 
indistinct.  All  the  specimens  come  from  the  coast  region  of  the  Pacific 
district  north  of  Humboldt  Bay,  Oaliforuia.* 

*EUT.ENIA  SCALARIS  Cope,  Pioc,  Aca<l.  Phila.,  18(>6,  p.  30C;  ThamnophU  9ca\an$ 
Cope,  1.  c.,  18B0,  p.  369.    States  of  Piiobla  ami  Vera  Crnz,  Mexico. 

EuTiKXiA  PULCiiKiLATUs  Cope,  Proc.  Ainer.  Philos.  Soc,  1884,  pp.  173,  174.  Statee 
of  Mexico,  Hidalgo,  Pucbla,  and  Vera  Cruz,  Mexico. 
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Bd.  and  Gird.,  Cat.  Serpt.,  1853,  p.  30;  Cope  Check  List  N.  Amer.  Batr.  Rept,  1675, 

p.  4L 
Coluber  sirtaHs  Linn.,  Syst.  Nat.,  i,  1766,  p.  383. 

Tropidonotua  Hrialis  Holbrook,  N.  Amer.  Herpetology,' iii,  1842,  41,  PI.  XI. 
Coluber  ordinatus  Linn.,  Syst.  Nat.,  i,  1766,  p.  379;  Merrem  Teutamen,  p.  93. 
Dropidonotus  ordinatus  Boie,  Isis  von  Oken,  1827,  p.  535;  Holbrook  N.  Amer.  Herpet., 

IV,  PI.  12;  Guntber,  Cat.  Colnbr.  Snakes  Brit.  Mas.,  ia58,  p.  83. 
Tropidonoiua  bipunctatus  Scblegel,  Physiouomie  des  Serpents,  1837,  320;  Dnm.  Bibr. 

Erp.  Gen.,  vii,  ia54,  p.  582. 

This  species  ranges  over  all  North  America,  being  limited  to  the 
North  by  its  capacity  for  enduring  cold,  and  extending  south  to  Mex- 
ico. In  its  essential  characters  it  is  quite  constant,  but  it  varies  in 
color  so  as  to  include  several  races  or  subspecies.  Of  one  hundred  and 
two  specimens  examined,  but  three  have  twenty-one  rows  of  scales,  the 
rest  having  nineteen.  Of  the  same  number  examined,  but  six  have  eight 
superior  labials  on  both  sides,  and  the  additional  labial  is  generally 
smaller  than  the  others,  so  as  to  be  an  evident  abnormality,  though 
sometimes  they  are  regular.  In  nine  specimens  the  additional  labial 
appears  on  one  side  only.  These  abnormalities  are  distributed  as  fol- 
lows: 


No. 
exam* 
incd. 


21  rows 
scales. 


Sup.    I    Sap. 
IabB.8-S,lab8.8-7 


£.  8.  doraalis 

K.  H.  Hirlalis  .... 
E.  8.  parietnlls  . . . 
£.  ».  pickeriui;ii  . 


Total 


C  I 
!a 
37 

8 

102 


The  subspecies  differ  as  follows : 

I.  No  stripes  nor  spots  above. 

Color  green ;  a  spot  near  end  of  each  gasrrostege E,  8.  graminea. 

II.  No  stripes;  two  rows  of  square  spots  on  each  side. 

Spots  all  distinct,  not  separated  by  red  interspaces;  gastrostegal  spots. 

E»  8.  ordinata. 

III.  Both  stripes  and  spots. 

Spots  all  distinct,  not  separated  by  rod  interspaces ;  gastrostegal  spots ;  dorsal 
stripe  yellowish,  not  black  bordered E,  a,  airtalia. 

Spots  distinct,  not  separated  by  red  interspaces;  the  anterior  become  opposite 
and  continent,  and  extending  across  the  lateral  stripe  forming  half  cross- 
bars ;  gastrostegal  spots • E,  a,  aeniifasciata. 

Inferior  row  of  spots  only  visible;  separated  by  red  interspaces;  dorsal  stripe 
red,  black  bordered ;  gastrostegal  spots E.  a.  doraalis. 

Superior  row  of  dorsal  spots  confluent  into  a  longitudinal  band  in  contact  with 
the  inferior  row  of  spots,  which  are  separated  by  red  interspaces;  no  gas- 
trostegal spots E,a,  parietalia. 

Like  the  last,  but  the  inferior  spots  connected  below  by  a  black  band  inclosing 
the  red  spots;  throat  and  lips  red;  belly  black E,  a.  ooncinva. 

Three  longitudinal  lines  on  the  middles  of  the  second  and  median  rows  of 
scales,  mostly  blue ;  belly  black E,  a.  pickeringii. 
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TV.  Bands  bnt  no  spots. 

Foar  longitadinal  black  stripes  separated  by  a  rod  stripe  on  each  side. 

Three  well  defined  blnish  bandsofnsnal  width;  belly  black.... ^.  «.  triUnniA. 

A  yellow  dorsal  band ;  the  lateral  less  distinct ;  belly  green  and  with  gastnn- 

tegal  spots K,9.ok9(Mn 

These  subspecies  are  distributed  as  follows: 


Eastern  region. 


Aastroriparian  region. 


Central  re^on. 


Pacific  tv^ioa. 


£.  a.  grjininea. 

K.  a.  ordinata. ,  E.  a.  ordinata. 

E.  s.  sirt»lia E.  a.  airUlis... 


£.  a.  aemifnaciata 

£.  a.  obacnra B.  a.obecara. 


K.  8.  doraalis. 

E.  8.  parietalia B.  a.  paretalia. 

E.  a.  conciDoa. 

K.  a.  tetratsrnia. 

£.  a.  trilisf^ata. 

E.  a.  pIckeriBgii. 


Eataonia  sirtalia  graminea  Cope. 
Proc.  U.  S.  Nat.  Mas.,  1888,  p.  399. 

Pound  rather  rarely  from  Massachusetts  to  Indiana,  inclusive. 
Eutsenia  sirtalia  ordiuata  L. 

Cope,  Check  ListN.  Amor.  Batr.  Rept.,  Bnll.  U.  8.  Nat.  Mas.,  i,  1875,  p.  41 ;  Wbeeler'i 

Snrv.  Zoology,  v.,  p.  546. 
Coluber  or dinaUis  Linn.,  Sys.  Nat.  i,  1866,  379;  TropidonaiM  ordinaftts  Holbrook,N. 

Amer.  Herpetol.,  in,  1842,  45  PI.  xii.     Eatwnia  ordinata  Bd.  and*Gird.,  Cat  l^t, 

p.  32. 

Found  sparingly  throughout  the  Eastern  and  Austroripariao  regioes 
except  Texas. 

Eutaenia  airtalis  sirtalia  Linn. 

Cope,  Check  List  N.  Amer.  Batr.  Rept.,  Bull.  U.  S.  Nat.  Mas.,  i,   1875,  p.  41 :  do.  io 

Yarrow's  Rept.  U.  8.  G.  G.  Exp.  Snrv.  W.  100th  Mer.,  Vol.  v,  p.  546. 
Eutwnia  sirtalis  Bd.  and  Gird.  Cat.  1853,  p.  20. 

Found  throughout  the  Eastern  and  Austroriparian  regions  except 
Texas.  The  most  western  locality  known  is  Fort  Kearney,  now  Junc- 
tion City,  in  the  eastern  third  of  Kansas.  This  form  reaches  a  larger 
size  than  any  other  species  or  subspecies.  A  melanistic  S]>ecinien  from 
Tennessee  is  in  the  U.  S.  National  Museum.  All  parts  of  the  body  are 
black,  but  the  spots  and  stripes  may  be  all  traced. 

Eutaenia  sirtalia  semifasciata  Cope,  snbsp.  nov. 

This  subspecies  or  geographical  race  is  represeuttnl  by  a  number  of 
specimens  in  the  national  collection  from  northern  Illinois  and  Wiscon- 
sin. It  resembles  in  general  the  E.  «,  sirtalis  in  color  and  proiwrtiona. 
The  lower  surface  and  the  stripes  are  olivaceous,  and  the  lateral  and 
median  stripes  are  separated  by  two  rows  of  spots  which  occupy  the 
entire  width  of  the  space  on  the  skin,  but  which  do  not  touch  e:%c\i 
other  as  scale  markings,  the  upper  row  being  ranged  along  the  median 
stripe,  and  the  lower  along  the  lateral  stripe.    The  peculiarity  of  the 
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form  consists  in  the  fact  that  on  the  anterior  fifth  or  sixth  of  the  length 
of  the  body  thespotsofthe  inferior  row  extend  across  the  lateral  stripe, 
breaking  it  np  into  sections.  In  many  of  the  specimens  the  spots  of 
the  superior  row  become  opposite  to  those  of  the  inferior  row,  and  join 
them,  and  the  latter  again  join  a  row  which  is  below  the  lateral  stripe. 
The  three  rows  of  spots  thus  become  coufluent,  form  cross  bars  inter- 
rupted only  by  the  median  dorsal  stripe,  as  in  the  Euicenia  scalaris. 
The  bars  are  much  less  regular  than  in  that  species,  the  part  that  crosses 
the  lateral  stripe  being  distinctly  contracted,  and  the  superior  part  being 
much  widened. 

In  four  specimens  (8070)  of  this  form  the  tail  measures,  respectively, 
4^,  4|,  4f ,  4^  of  the  total  length.  Gastrosteges  in  one  of  the  same, 
153;  anal  1;  nrosteges  01.  Length  of  same  specimen,  520  millimeters; 
length  of  tail,  104  millimeters.  Length  of  a  larger  specimen,  914  mil- 
limeters ;  of  tail,  196  millimeters.  In  several  of  the  specimens  a  deli- 
cate black  line  borders  the  median  stripe  on  each  side. 


Cata- 


8070 
1018 
1051 


No.  of 
speci- 
meu. 


Lcsalii} 


Anx  PlaineB,  ni. 

do 

Wisconsin 


From  whom  re- 
ceived. 


R.  Kennicott. 

do 

, ? 


Niitnre  of 
specimen. 


Alcoholic. 
Do. 
Do. 


In  the  lot  8070  are  included  three  specimens  of  the  E,  sirtalis  sirtalis, 

Eutaenia  Birtalis  dorsalis  Bd.  and  Gird. 

Eutignia  dorealis  Bd.  aud  Gird.,  Cat.  Serpt.  N.  Amer.,  1853,  p.  .31,  Cope  Cheok  List 
N.  Amer.  Bati.  Rept.,  1875,  p.  41.  Entcpnia  ornaia  Bd.  and  Gird.,  Yarrow 
Reptilia  U.  S.  G.  G.  Ex.  W.  100th  raer.  v,  p.  550-553;  Check  List  N.  Amer. 
Balr.  Kept.  Bull.  U.  S.  Nar.  Mas.,  No.  24,  1883,  p.  122;  not  of  Bd.  and  Gird. 
TropidonotKS  sirtalis  var.  dorsalis.  Jan,  Icon.  Gen.  Ofid.  ii  25,  iv,  fig.  i. 

This  form,  which  is  easily  distinguished  in  life  by  its  red  dorsal  stripe, 
inhabits  principally  the  Bio  Grande  Valley,  being  associated  with  the 
E.  ehgana  tnardana.  It  is  nearest  to  the  E.  s.parietalis^  but  it  lacks  the 
wide  black  band  on  each  side  of  the  dorsal  stripe  which  is  in  contact 
with  the  lower  series  of  lateral  spots  in  that  form.  It  has  instead,  a 
narrow  black  border  of  the  dorsal  stripe,  which  does  not  touch  the  small 
distinct  lateral  spots.  Intermediate  forms,  however,  occur,  in  which 
the  black  borders  are  wider  and  the  lateral  spots  larger.  Such  is  No. 
954,  from  Salt  Lake,  Utah,  and  another  specimen  Irom  California. 

Eutaenia  sirtalis  obsoura  Cope. 

Check  List  N.  Am.  Batr.  Rept.,  1875,  p.  41,  in  Yarrow's  Report  Reptiles  U.  8.  G.  G. 
Survey  W.  of  100th  mer.,  1875,  v,  p.  546. 

This  form  is  a  derivation  from  both  E.  s.  sirtalis  and  B.  s.  parietalis  by 
a  fusion  of  the  spots  into  black  bands.  The  specimens  in  the  National 
Museum  are  from  remote  localities,  viz. :  Westport,  Nova  Scotia ;  Lao 
que  Parle  Minn.;  Fort  Benton,  Mont.'  and  California. 
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Butsenia  airtalia  pazietalis  Say. 

Copo  in  Yarrow's  Report  Reptiles  U.  S.  G.  G.  Survey  W.  of  100th  mer.,  v,  1875,  p. 
*  &4G;  Coluber parielalia  Say  in  Long's  Exped.  Rooky  Mtns.,  1823,  i,  p.  1864  BatIm 
Jonrn.  Acad.  Phila.,  v,  1827,  p.  349.  EuUenia  parietalU  Bd.  and  Gird.,  Cat.  b53. 
p.  28.  Eutcenia  pickeringii  Bd.  and  Gird.,  Cope  Proo.  Acad.,  Phila.  1^3,  p.  21; 
Check  List  N.  Am.  Batr.  Rept.,  1875,  p.  41,  not  of  Bd.  and  Gird.  E.  ornata  U. 
and  Gird.,  U.  S.  Mex.  Bound.  Surv.,  11,  Rept  1859,  p.  16,  pi.  — ,  fig.  — . 

This  subspecies  covers  the  entire  central  re^ou,  and  the  Pacific 
region.  It  is  most  abundant  in  the  northern  part  of  the  latter,  bat  is 
found  as  far  South  as  Fresno,  Cal. 

Eutaenia  slrtalis  concinna  Hallow. 

Tropidonotus  conoinnua  Hallowell,  Proceed.  Acad.  Phila.,  vi,  1852,  p.  1^;  Ewiaana 
concinna  Bd.  Gird.,  Cat.  1853,  p.  146 ;  Cope,  Proc.  Acad  Phila.,  1883,  p.  2a 

From  the  western  part  of  Washington  and  Oregon. 

EutaBnia  airtalia  tetratasnia  Cope. 
In  Yarrow's  Report  in  U.  S.  Expl.  Sarv.,  W.  of  100th  mer.,  v,  1875,  p.  546. 

In  the  typical  specimen  the  tip  ot  the  tail  is  injured^  but  it  can  be 
restored  with  considerable  probability,  so  that  I  estimate  that  the  length 
enters  the  total  length  four  and  one  fifth  times.  The  superior  labials 
eight,  the  anterior  rather  crowded,  so  that  it  may  be  that  the  normal 
number  is  seven  instead  ot  eight,  in  which  case  this  form  should  be  re- 
ferred to  the  £.  sirtalis  rather  tfian  to  the  K  infemalis.  The  loreal 
is  as  high  as  long,  and  the  temporals  are  1 — 2—3;  The  frontal  is  wider 
than  the  superciliaries,  and  does  not  reach  the  preocular.  The  post- 
genials  are  longer  than  the  pregeuials.  Gastrosteges,  158 ;  nrostegn, 
68  +.    Total  length,  800  milimeters ;  of  tail  (tip  lost),  118  +. 

The  ground  color  is  seen  in  the  dorsal  stripe  and  in  the  belly  as  high 
as  the  third  row  of  scales  inclusive.  This  is  bluish  olivaceous.  The 
scales  mentioned  arc  black  at  their  bases  and  on  their  adjacent  edges, 
and  in  the  first  row  of  scales  the  black  covers  the  angular  extremity 
of  the  gastrosteges.  No  regular  spots  on  the  gastrosteges,  as  in  most 
subspecies  of  Eutwma  sirtalis.  There  is  no  distinct  lateral  stripe. 
The  dorsal  stripe  covers  one  and  two  half  rows  of  scales.  Externally 
on  each  side  it  is  bounded  by  a  black  stripe,  which  also  covers  one  and 
two  half  rows  of  scales,  and  which  extends  to  the  base  of  the  tail.  Ex- 
terior to  this  on  each  side  is  a  red  stripe,  which  also  covers  one  and  two 
half  rows  of  scales.  Exterior  to  this  on  each  side  is  a  second  blaiA 
stripe  on  each  side  which  covers  one  and  a  half  rows  of  scales  and  ex- 
tends to  the  base  of  the  tail,  beyond  which  it  is  broken  up  into  a  series 
of  black  spots.  It  is  also  broken  up  into  spots  for  a  short  distance  pos^ 
tenor  to  the  head.  These  spots  have  no  connection  with  the  superior 
black  band.  Head  olive  gray  with  two  pale  parietal  spots;  no  nncbal 
spots.  Superior  labials  with  narrow  black  posterior  bortlers  on  the 
fourth,  fifth,  and  sixth.  Throat  and  chin  yellowish,  unspotted.  No 
black  marks  on  middle  of  belly  and  tail  below. 
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The  color  pattern  of  this  subspecies  is  entirely  different  from  that  of 
any  other  and  is  the  result  of  a  confluence  of  the  spots,  one  phase  of 
which  is  seen  in  the  U.  sirialis  oondnna.  As  in  that  form,  the  inferior 
row  of  spots  has  become  a  longitudinal  band,  but,  unlike  that  form  the 
red  spaces  between  the  superior  row  of  spots,  has  also  become  a  stripe 
instead  of  remaining  separate. 

Ettt(Pnia  sir  talis  tetraUmiia  Copo. 


Cata-         Xo  of     I  '  ' 

logne   i-njCpimenq  !  Locality.  I  Wlienco  obtained.  KeDiarks. 


15^0. 


866 


specimens. 


1     Puzet  Sound.  Wash i I  Almholiu. 

Cal I  do. 


Eutaenia  Blrtalia  pickeringii  Bd.  uudGird. 

Cope  in  Yarrow's  Ropt.  U.  S.  G.  Survey  W.  of  100th  Mer.,  v,  p.  54(5 ;  Eutania picker- 
ingii  Bd.  and  Gird,  pt.,  Cat.  1853,  p.  *27 ;  Cope,  Check  ListN.  Amor.  Batr.  Kept., 
1875,  p.  41, 

Two  specimens  only  known,  both  from  Pnget  Sound^  Washington. 

Eutaenia  strtalis  trilineata  snb.  sp.  nov. 

General  color  above  and  below  black.  Three  longitudinal  bluish 
stripes  present,  of  the  usual  width  ;  i,  e.,  the  lateral  on  the  second  and 
third,  and  the  dorsal  on  the  median,  and  the  half  of  each  adjacent  row 
of  scales.     Middle  of  belly  lead  colored.     Head  black. 

This  form  resembles  the  E,  s.  pickeringii^  but  has  the  stripes  of  the 
nsual  width.  It  differs  from  the  E,  s.  obscura  in  the  black  belly  and 
well-defined  lateral  stripe. 

Five  specimens  have  come  under  my  observation  :  No.  5274  (1)  from 
Port  Townsend,  Oregon,  and  5493  (4)  from  Fort  Benton,  Montana. 

EutaBiiia  nigrllatua  Brown. 

Proc.  Acad.  Phila.,  1889,  p.  421. 
From  Tucson,  Arizona;  one  specimen  known. 

Eutaenia  multimaculata  Cope. 

Proc.  Amer.  Philos.  Soc,  188.5,  p.  284  ;  Atomarclms  7nu/<i»monZafM«  Cope,  American 
Naturalist,  18813,  p.  1300. 

From  Southern  ]!^ew  Mexico  and  Arizona  ami  Chihuahua,  Mexico.* 

•  EUTASNIA  MKLANOOA8TKR  Cope,  Proc.  Aiiier.  Philos.  Soc,  1885,  p.  386.  Tropi- 
donoius  »ifirtM0(7a«/e;' Weigmann,  Peters,  Monatsber.  Ak.  Sci.  Berlin,  1864,  389.  Jto- 
marchita  nulanogaster  Wiegm.  Cope.  Tropidonotue  mesomelanua  Jan,  Icon.  Gen.  Olid., 
II,  27,  v,  Fig.  3 ;  vi,  Fig.  2.     The  valley  of  Mexico. 
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Butasnia  mfopiinctata  Cope. 

ChUopovM  rtifopunctaiMm  Copo,  Report  U.  S.  £xpL  Sarv.  W.  of  100th  Mer.,  v,  Rep- 
tiles, by  Yarrow,  187r),  p.  544 ;  Tropidanotiu  rufipuneiatus  Garman,  Mem.  Mq& 
Coinp.  Zooi.  Cambr.,  viii,  Hd3,  p.  136.  Stjfpocemua  rufopunclatus  Cope,  Proceeds. 
Amer.  Philos.  8oo.,  1835,  p.  387. 

Soathern  Arizona. 

TROPIDOCIiONIlTM  Cope. 

Proc.  Acad.  Phila.,  1860,  p.  76;  Proc.  Anicr.  Philoe.  Soc.,  1886,  p.  495;  Bull.  U.  S. 
Nat.  MiiB.,  1887,  p.  60;  Microps  Hallow..  Proc.  Acad.  Phila.,  1856,  p.  241. 

Head  not  distinct  from  body.  Teeth  equal.  Soales  if eeled }  and  snb- 
candal  scuta  divided.  Cephalic  scuta  normal ;  two  intemasals,  rostral 
not  prominent.  One  nasal,  one  loreal,  one  preocalar.  Anal  plate 
entire. 

This  genus  shows  \t»  position  to  be  in  the  Natricinse  by  the  presence 
of  the  vertebral  hypapophyses  on  the  posterior  centra ;  and  in  its  pattern 
of  coloration  it  resembles  the  genus  Eut4enia,  and  es^iecially  such  a 
si>ecies  as  E.  leptocephala  Bd.  and  Gird.,  where  the  head  is  not  very 
distinct.  It  is  probably  a  terrestrial  modification  of  that  genus,  as  the 
Clonoplm  kirtlandii  is  of  Natrix.  But  one  species  of  the  genus  is  known. 
The  T.  storcrioides  has  a  divided  anal  and  must  be  placed  in  Natrix. 

Tropidocloniiiin  lineatom  Hallow. 

Cope,  Proc.  Acad.  Phila.,  1860,  p.  76  ;  Check  List  Batr.  Rept.  N.  Amer.,  1875,  p.  43; 
Mioropi  /iiifaeN«  Hallo  well,  Proc.  Acad.  Phila.,  1856,  p.  '241 

This  species  is  esi)ecially  characteristic  of  the  western  part  of  the 
Mississippi  Valley,  occurring  in  both  the  eastern  and  central  regions. 
It  is  not  uncommon  in  northern  Texas,  the  Indian  Territory,  and  south- 
ern Kansas,  extending  north  to  Iowa  inclusive. 

LIODTTES  Cope. 

Proc.  Amer.  Pliilos.  Soc.,  1884,  p.  194;  loc.  cit.,  1886,  p.  495;  Bull.  U.  &  Nat.  Mu» 
.32,  1837,  p.  60. 

Posterior  maxillary  tooth  longer  than  those  in  front  of  it  and  sepa- 
rated from  them  by  an  interspace.  Cephalic  plates  normal,  except  that 
there  is  but  one  internasal  plate.  Nostril  subvertical.  Two  nasal  plates 
and  one  loreal.    Scales  smooth,  no  fossad.     Anal  scutum  divided. 

This  genus  is  allied  to  Helicops  Wagler,  a  form  found  only  in  conti- 
nental South  America.    It  differs  from  it  in  the  smoothness  of  the  scales. 

It  includes  but  one  species,  which  has  been  found  so  far  in  Florida 
only. 

Scales  in  eighteen  rows;  labials  eight;:  internasal  wider  than  long.  Five  rows  of 
candal  scales  keeled.  Dark  brown,  with  two  lateral  brownish-yellow  stripes  on 
faoh  Hide;  below  straw  color L.  allenii. 
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Liod3rteB  allenii  Garniau. 

(?ope,  Proc.  Amer.  Philos.  Soc,  1886,  p.  495. 

Helicops  allenii  Garnian.,  Proc.  Bost.  Soc.  Nat.  Hist.,  1874,  92;  Cope,  Cbeck  List  Bat. 
Kept.  N.  Amer.,  1875,  p.  43. 

Florida  only, 

NATRIX  Lanrenti. 

Specimen  Syuopsis  Reptilium,  1768,  p.  73 ;  Bonaparte,  Fauna  Italica,  1840,  pp.  172, 173; 
Cope,  Proceeds.  U.  S.  Natl.  Mus.,  1888,  p.  392.  Tropidonolua  Kulil,  Isis  von  Oken. 
1826,  p.  205;  Boie,  loc.  cit.,  1827,  p.  518;  Wagler,  Syetema,  1830,  p.  179;  Schlegel, 
Physionomie  des  Serpens,  1837,  296;  Dum^ril  et  Bibrou,  Eip.  Gdneral^,  vii,  pp. 
549^724,  1854;  GUnther,  Cat.  Brit.  Mus.,  1858,  p.  59;  Nerodia  Bd.  and  Gird.,  Cat. 
Kept.  Serpents,  1853,  p.  *S6\  Regina  Bd.  and  Gird.,  loc.  cit.,  p.  45. 

Teeth  generally  longer  on  the  posterior  than  the  anterior  parts  of  the 
maxillary  bone,  ungrooved.  Two  internasal,  two  prefrontal,  and  two 
nasal  scnta;  oneloreal;  parietals  distinct.  Anal  plate  divided.  Scales 
keeled;  scale-pits  donble.  Gastrosteges  well  developed,  not  <augulated 
or  keeled. 

This  genos  is  widely  distributed  throughoat  the  northern  hemisphere, 
embracing  numerous  species  in  North  America  and  in  Eurasia,  but  is 
wanting  on  the  Pacific  district  of  the  former.  On  the  American  con- 
tinent a  single  species,  J\r.  rhomhifer  Hallow.,  extends  as  far  south  as 
Vera  Cruz  from  its  North  American  range. 

I  find  twelve  well  distinguished  species  in  North  America,  which  are 
characterized  as  follows : 

I.  Temporal  scnta  1-2  or  3 ;  parietal  scnta  normal. 
a  Oculars  $^-2;  scales  in  nineteen  rows. 

Smaller,  mazzle  wider;  three  black  stripes  above ;  four  brown  ones  below. 

X.  Uheris. 
Larger,  ranzzle  narrower ;  no  black  bands  above ;  two,  sometimes  three  or  four, 

imperfect  bands  below X,  grahamii. 

Mnzzle  short;  brown  above  with  a  broad  median  band;  below  yellow,  with 

two  rows  of  spots N,  rigida. 

aa  Oculars  1-2 ;  scales  in  twenty-one  rows. 

Superior  labials  eight ;  head  elongate  ;  brownish  yellow,  immaculate.  iV.  tMto. 
aaa  Oculars  1-3;  scales  in  1^21  rows. 

Four  brown  bauds  above;  a  mediau  row  of  yellowish  spots  below.  ^.  clarkii. 

Three  rows  of  brown  spots  above,  which  may  form  stripes  anteriorly  and 

cross-bands  posteriorly  ;  median  row  of  yellow  spots  below. 

N,  oompreasicauda. 
A  row  of  lateral  spots,  often  Indistinct ;  below,  uniform ;  tail  slender,  cylin- 

dric N,  valida, 

aaaa  Oculars  1 ,  2-3 ;  scales  in  23-25  rows. 

Superior  labials  nine;  preoculars  two ;  spots  longitudinal N,  hiaecta. 

Superior  labials  eight;  preoculars  one ;  spots,  when  present,  transverse. 

N.  faaoiata, 
aaaaa  Oculars  1,  2-3,  4  ;  scales  in  27-29  rows. 

Eye  resting  on  (asually)  one  labial ;  alternating  wide  dorsal  and  lateral 

spots,  connected  at  angles N.rhomhifera, 

Eye  separated  from  labials  by  scales ;  numerous  narrow  cross-bands, 

sometimes  broken N.  cyolopium. 
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II.  Temopral  scales  2,  4-5 ;  parietals  niuoh  reduced  iu  size, 
a  Oculars  1-2;   scales  31-33  rows. 
Eye  resting  on  one  labial ;  alternating  dorsal  and  lateral  square  spots  which  do 
not  touch X.  tojciMpilota. 

Of  these  species  N.  leheris  and  N.fasciata  are  distributed  over  both 
the  eastern  and  the  Austroripariau  districts.  The  other  specie-s  belong 
to  the  Austroriparian  district,  except  the  N.  valida^  which  is  the  only 
species  of  the  Sonoran  district  The  N.  grahamii  extends  np  the  Mis- 
sissippi Kiver  to  north  of  the  Anstroriparian  limits  to  northern  Illinois 
and  Indiana,  and  is  not  known  from  east  of  the  latter  State.  N.  rhom- 
bifera  has  a  similar  distribution,  except  that  it  remains  within  the 
boundaries  of  the  Austroriparian  district.,  not  extending  north  of  south- 
ern Illinois  and  Indiana.  .V.  cyclopium  has  not  been  found  out  of  this 
district,  while  the  N.  conpressicauda  and  X  usta  are  restricted  to  Florida. 
N.  taxispilota  is  confined  to  the  eastern  part  of  the  Austroriparian 
region  and  Florida;  while  A.  rigida  has  a  similar  range,  omitting 
Florida,  and  apparently  extending  north  to  Pennsylvania.  X.  bi^ecta 
is  known  from  but  one  specimen. 

Natriz  leberia  Linn. 

Coluber  JeherU  Linn.,  Syst.  Nat.,  Ed.  xi,  1766, 216 ;  Qniel.,  Linn.  Syst.  Nat.,  Ed.  xiii,  Liii, 

17HS,  1086;  Shaw,  Gen.  Zool,  iii,  pt.  2,  1802,  p.  4^3;  Daudin,  Hist.  Nat.  Kept.,  vi, 

1803,218. 
Tropidonotis  leberia  Rolbr.,  N.  Araer.  Herpt.,  iv,  1.S42, 118,  PI.  xii ;  Dekay,  N.  York 

Fanua  Kept.,  1^42,  45;  PI.  xi,  Fig.   23;  Duni.  Bihr.,  Erp.  Gen.,  vii.  1854,  579; 

Giintber,  Cat.  Col.  Snakes,  Brit.  Miis.,  1858,  p.  78 ;  Jan,  Icon.  Gen.  Ofid.,  ii,  27,  v. 

Fig.  2. 
liegina  leberia  Bd.  and  Gird.,  Cat.  Serpt.  N.  Ainor.,  1853,  p.  45. 
Coluber  bepUmviitalus  Say,  Jouru.  Acad.  Phila.,  1825,  p.  243 ;   Harlan,  I.e.,  1827, p.  355. 

Eastern  and  Austroriparian  regions. 

Natrix  grahamii  Bd.  and  Gird. 

JRegina  (frahamii  Bd.  and  Gird.,  Cat.  Serpt.  N.  Anier.,  1853,  p.  47. 
TrophlouotnH  ffrakamii  Giluthcr,  Cat.  Col.  Snakes  Brit.  Mus.,  1858,  p.  78;  Cope, Check; 
List  Batr.  Ropt.  N.  Anier.,  1875,  p.  42;  Jan,  Icon.  Gen.  Ofid.,  ii,  27,  v,  Fig.  1. 

Austroriparian  repon. 

Natrix  rigida  Say. 

Coluber  rigida  Say,  Jonrn.  Acad.  Phila.,  1825,  p.  39;  Harlan,  1.  c,  1827,  p.  355. 
TropidoHOtus  rigidua  Holbr.,  N.  Amer.  Herpt.,  1842,  ill,  p.  39,  PI.  x. 
Cope,  Check  Lij,t  Batr.  Kept.  N.  Anier.,  1875,  p.  42. 

Austroriparian  region. 

Natrix  usta  Cope. 

Proc.  IT.  S.  Nat.  Mns.,  1888,  p.  392;  Tropidonotua  mlua  Cope,  Ptoc,  Acad.  Phila..  1860, 
p.  340. 

Florida. 
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Natri2  clarkii  Bd.  aud  Gird. 

Begina  clarkii  Bd.  aud  Gird.,  Cat.  Serpt.  N.  Amer.,  1853,  i).  46;  Tropidonotus  clarkii. 
Cope,  Proc.  Acad.  Phila.,  18G1  -^.74:  Check  List  Batr.  Rept.  N.  Amer,  1875, 
p.  42. 

Tropidonotus  medusa  GUnther,  Cat.  Col.  Suakes  Brit.  Mus.,  1858,  p.  78. 

Texan  district  of  Aastroriparian  region,  east  to  New  Orleaus. 

Natruc  compressicauda  Keun. 

Cope,  Proc.  U.  S.  Mus.,  1888,  p.  392;  Kerodia  compreasicauda  Kennicott,  Proc.  Acad. 
Phila.,  1860,  p.  335;  Tropidotiolus  compreasicaudus  Cope,  Check  List  N.  Aiuer. 
Batr.  Rept.,  187.5,  p.  42. 

Florida. 

Scales  in  Diueteen  rows ;  above,  blackish  brown  with  uumerous  closely  placed  pale 

cross- bands ;  one  row  of  yellow  gular  spots N.  c.  compsolomia- 

Scales  in  twenty-one  rows;  numerous  dark  cross- bands,  narrowed  on  the  side;  three 

gular  yellow  bands ;  a  postocular  band N.c,  hivittata. 

Scales  in  twenty -one  rows ;  three  rows  of  dorsal  brown  spots  forming  longitudinal 

bands  on  neck;  one  row  of  yellovv'  gular  spots;  no  postocular  band. 

JV.  c.  compreaaicauda. 
Scales  in  twenty-three  rows;  yellowish,  with  narrow  brown  cross-bands  ;  one  yellow 

gular  band;  no  postocular  band N.c.walktrii. 

Natriz  compreBsicauda  compreBsicaiida  Kenn. 

Cope,  Proc.  U.  S.  Nat.  Mus.,  1888,  p.  31)2. 

Nerodia  compreaaicauda  Kenn,  Proc.  Acad.  Phila.,  1860,  p.  335. 

Florida. 

Natriz  compressicauda  bivittata  Cope. 

Proc.  U.  S.  Nat.  Mus.  1888,  p.  392;  PI.  xxvi.  Fig.  4. 
Florida. 

Natriz  compressicauda  walkerii  Yarrow. 

Tropidonotua  walkerii  Yarrow,  Proc.  U.  S.  Nat.  Mus.,  1883;  p.  154. 

The  scuta  of  this  subspecies  are  quite  as  in  the  last,  as  iii  the  form 
of  the  rostral  interiiasal  aud  frontal  plates  aud  the  relation  of  the  orbit 
to  the  superior  labials.  Its  chief  peculiarities  are  in  its  twenty-three 
rows  of  dorsal  scales  and  in  its  coloration.  In  the  latter  it  approaches 
the  N.  c.  compaolcema.  Color  above,  brownish  yellow,  crossed  by  nu- 
merous brown  crossbars,  which  are  as  wide  as  the  spaces  which  sepa- 
rate them,  viz,  two  scales,  and  which  extend  to  the  first  row  of  scales. 
These  bars  become  wide  on  the  part  of  the  body  near  the  head,  and 
are  split  by  the  ground  color  without  forming  bands,  except  short  ones, 
which  form  a  V  on  the  parietal  plates.  No  postorbital  band.  Labials 
dusky,  yellow-bordered  front ;  genials  the  same,  with  a  large  medium 
yellow  spot  on  each.  Abdomen  dusky,  with  a  median  row  of  round 
yellow  spots,  which   soon    become    irregular    in  number    aud  posi> 
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tiou.    Euds  of  gastrosteges  yellow  ou  the  anterior  fifth  of  the  leugtb. 
10681 :137+l+t;  467*°%  t,  (tail  injured). 


10681      1  1        ;  Clearwater,  Fla. |  S.  T.  Walker Akobotic 


Natrbc  compressicauda  compsolaema  Cope. 

Tropidonotus  comsolcemus  Cope,  Proc.  Acad.  Phila.,  I860,  p.  368 ;  Check  List  N.  Am. 
Batr.  Rept.,  1875,  p.  42. 

Key  West,  Florida. 

Natrix  valida  Kennicott. 

Begina  valida  Kenn.,  Proc.  Acad.  Phila.,  1860,  p.  :334. 

Scales  in  twenty-one  rows,  the  inferior  smooth.  Head  distinct  from 
body,e1ongateandtaperingto  the  muzzle.  Interuasals  longer  than  wide; 
rostral  elevated.  Oculars  2-3  and  1-3 ;  temporals  1-2.  Superior  labials 
eight,  eye  over  fourth  and  fifth.  Tail  not  compressed  at  base.  Gray 
or  brown,  with  more  or  less  distinct  small  spots  on  the  sides.  Belly  not 
spotted. 

There  are  two  subspecies  of  the  Natrix  valida,  as  follows : 

Spots  small,  no  bands;  belly  pale X,  v,  talHA. 

Lateral  spots  large ;  a  vertebral  dark,  and  lateral  light  bands ;  belly  dark . .  A*,  r.  odimo, 

Natrix  valida  valida  Kenn. 

Begina  valida  Kenn.,  Proc.  Acad.  Phila.,  1860,  p.  334. 

Tropidonotus  ralidus  Cope,  Proc.  Acad.  Phila.,  1866,  p.  310 ;  Check  List  Batr.  Rept 

N.  Amer.,  1875,  p.  42,  Geol.  Surv.,  W.  100th  mer.,  1875,  p.  612,  PI.  xxi. 
Tropidonotna  iephropleura  Cope,  Proc.  Acad.  Phila.,  J 860,  p.  341. 

Lower  California,  Sonora. 

Natrix  valida  celeeno  Cope. 

Tropidonoiw  celcBuo  Co^,  Proc.  Acad.  Phila.,  1860,  p.  341 ;  Tropidono(u9  validma  cctoM 
Cope,  Check  List  N.  Am.  Batr.  Rept.,  1875,  p.  42. 

Lower  California. 

Natrix  bisecta  Cope. 

Tropidonotus  histctua  Cope,  Proc.  U.  S.  Nat.  Mus.  1887,  p.  146. 
Washington,  District  of  Columbia.    But  one  specimen  known. 

Natrix  faaciata  Lino. 

Cope,  Proc.  U.  S.  Nat.  Mus.  1888,  p.  31^2  ;  Coluber  faseiaiua  plus  C.  eipedon  hinn.,  Sjat 
Nat.  1,  1766,  pp.  378-379 ;  Tropidonotus  faseiaius  Diim.  Bibr.,  Erp.  Gen.,  vu,  18M, 
p.  566 ;  GUnther,  Cat.  Col.  Snakes  Brit.  Mus.,  1858,  p.  76. 

2\ropidonotu8  sipedon  Cope,  Check  List  Batr.  Rept.  N.  Am.,  1875,  p.  42. 

Scales  in  twenty-three  or  twenty-five  rows,  all  keeled,  the  external 
rger  than  the  others.    Eight  superior  labials,  center  of  eye  over 
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Bature  between  the  fourth  and  fifth.  Orbitals  1-3;  temporals  1,  2  or 
3.  liOstral  plate  not  mach  elevated ;  iuteruasal  scalaeach  longer  than 
wide;  frontal  plate  rather  narrow;  parietal  plates  each  as  long  as 
frontal  and  prefontal  plates  together.    Pre  and  postgeuials  subequal. 

General  color  above  from  bright  reddish  brown  to  gray,  marked  by 
large  dark  brown  transverse  spots  variously  arranged,  or  immaculale. 
Below  yellowish  or  reddish  with  or  without  chestnut  or  reddish  brown 
spots  which  are  not  tessellated,  but  are  more  or  less  rounded.  Length 
about  a  meter. 

This  abundant  and  widely  distributed  species  presents  several  well- 
marked  varieties  which  have  been  described  as  species.  These  gener- 
ally have  a  definable  geographical  range.  Together  they  occupy  the 
entire  Eastern  and  Anstroriparion  regions. 

Belly  spotted  ;  back  with  broad  transverse  spots  oo  a  light  ground ;  headpale,  Avith 
a  dark  postocalar  band N,  f.  faaoiata. 

Belly  spotted ;  back  with  brown  spots  which  extend  to  the  sides  anteriorly  nnly,  bnt 
which  mostly  alternate  with  lateral  spots;  no  postocul;vr>band....X  /.  Hpedan, 

Belly  spotted ;  dorsal  bands  transverse  anteriorly  ;  posteriorly  wanting,  and  lateral 
spots  only N.  /.  pleurals. 

Belly  unspotted;  dorsal  and  lateral  spots  alternate  to  the  head N.f.  iranaveraa. 

Belly  unspotted ;  neither  dorsal  nor  lateral  spots N*  f.  erythrog<uter. 

These  subspecies  belong  to  the  Austroriparian  region  except  N.f. 
sipedofij  which  is  nearly  confined  to  the  Eastern,  and  N.f.  transversa^ 
which  belongs  to  the  Texan  district. 

Natrix  fasoiata  feaciata  Linn. 

Cope,  Proc.  U.  S.  Nat.  Mns.  1888,  p.  392. 

Coluber  faaeiatus  Linn.,  Syst.  Nat.  i,  1766,  p.  378;  1788,  p.  1094;  Holbrook,  N.  Amer. 

Herp.  1, 1838,  p.  93,  PI.  XX. 
Tropidonotua /a8ciatu8  Holbrook,  N.  Amer.  Herp.  2  ed.  in,  1842,  p.  25,  PI.  v;  Dekay, 

New  York  Fauna  Rept.,  p.  47,  1842;  do.  var.  A  GUnther,  Cat.  Col.  Snakes,  Brit. 

Mas.  1858,  p.  76 ;  Cope,  Check  List  Batr.  Rept.  N.  Amer.,  1875,  p.  42. 
Kerodiafasciata  Bd.  and  Gird.,  Cat.  Serpt.  N.  Amer.,  1»53,  p.  39. 
Coluber porcatus  Latreille  Hist.  Nat.  des.  Rept.  iv,  1882,  p.  32,  PI.  —,  Fig.  1 ;  Daudin 

Hist.  Nat.  Rept.  vi,  1803,  p.  204 ;  Harlan,  Joam.  Acad.  Phila.  1827,  p.  356. 

Austroriparian  region. 

Natriz  fasciata  oipedon  Linn. 

Coluber  aipedon  Linn.,  Syst.  Nat.  xii,  1766,  i,  p.  379;  Gmel.,  Linn.  Syst.  Nat.  xiii,  I,  iii, 
1788,  1098;  Shaw  Gen.  Zool.  iii,pt.  ii,  1802,  p.  496;  Merrem  Tentamen,  1820,  p.  124; 
Harlan,  Jour.  Acad.  Phila.  1827,  p.  351 ;  Storer,  Rept.  Mass.  1839,  p.  228;  Thomp- 
son, Hist.  Vermont  1842,  p.  118. 

TropidonoUu  aipedon  Holbrook,  N.  Amer.  Herp.  iii,  1842,  29  PI.  vi ;  Dum.  Bibr.  Erp. 
Gen.  vu,  1854,  p.  568. 

Nerodia  eipedon  Bd.  and  Gird.,  Catal.,  185:),  p.  3d. 

Tropidonoiue  aipedon  aipedon  Cope,  Check  List  Batr.  N.  Amer.  1875,  p.  42. 

Tropidonotua  faaoiatua  YfKr»  B.  GUnther,  Cat.  Col.  Snakes  Brit.  Mus.  1858,  p.  75. 

Coluber  pascilogaater  Wied,  Reise  nach  N.  Amerika  i,  1839,  p.  106. 

Eastern  region.  r^r^r^rrl^ 
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There  is  considerable  doubt  whether  this  subsxiecies  enters  the  Aus- 

troripariau  fauua.     If  so,  it  ai)pears  sparingly,  and  only  on  the  northern 

Iwrders.    Si)eciiueii  Xo.  9008,  from  Montgomery,  Alabama,  might  be 

almost  as  well  [)l(iced  with  the  X.  /.  tranavernaj  as  the  belly  is  nnsiK)t- 

ted,  but  the  anterior  half  of  the  body  is  cross-banded,  as  in  the  3^.  /. 

fasciata. 

Natrix  fasciata  pleuralis  Cope. 

Scutellation  as  in  the  species  generally;  scales  in  twenty  three  rows, 
the  inferior  more  weakly  keeled  and  of  larger  size  than  the  others.  In- 
ternasals  longer  than  wide;  oculars  1-^;  middle  of  orbit  above  sutare 
between  fourth  and  fifth  sui>erior  labials. 

The  color  characters  are  quite  peculiar.  On  the  anterior  part  of  the 
body  brown  bands  cross  the  ground  color  reaching  to  the  gastrosteges. 
the  lateral  parts  having  parallel  sides,  and  being  separated  by  spaces 
wider  than  themselves.  The  dorsal  parts  of  these  cross-bands  gradu- 
ally disappear,  and  posterior  to  the  middle  or  last  third  of  the  length 
are  wanting,  so  that  the  coloration  consists  of  lateral  erect  parallelo- 
gram mic  spots  separated  by  spaces  of  a  yellow  or  gray  gronnd  color 
equal  to  or  a  little  wider  than  themselves.  Belly  yellow,  with  brown 
rounded  spots  on  the  anterior  parts  of  the  gastrosteges ;  spots  few  on 
the  anterior  third  in  the  tyi>e.  Head  brown  without  markings;  labials 
lighter. 

1092;  1314-1+30!;  23;     SI?-""-.,  120!  (!  injured). 

8786;  144+1+73;  23. 

8786;  136+1+2;  23;  1087  to  anus;  tail  injured. 

This  form  is  Austroriparian,  but  seems  to  be  rare,  as  but  three  speci- 
mens have  come  under  my  observation.  They  approach  the  forms  of 
N.f,  sipedon  with  lateral  spots  well  separated. 

The  large  specimen  in  No.  8706  referred  to  this  8ubsi>ecies  is  so  dark 
colored  that  the  pattern  is  only  made  out  when  immersed  in  fluid. 
The  belly  also  is  marked  by  a  narrow  transverse  blotches  on  the  exter- 
nal parts  of  the  gastrosteges,  which  afterwards  blend  and  involve  the 
whole  surface. 

ya tnx  fasciata  p hu ralia  Cope , 


CAta-    '   No.  of  I      Xalnrf»  of 

los-uo  ,  sptH'i    I  Locality.  From  whom  recciviMl.  •    ^^JIj^.J, 

No.    '  mens.  *^ 


1092 
$786 


Mi^siaaippi !    (f)  ,  Alcoholic 

Augusta,  Ga, Wm.  PUlUpc I>o. 


Natrix  fosciata  transverBa  Hallow. 

Tropidonotus  tranarcrsus  Hallow.,  Proc.  Acad.  Phila.,  185:^,  p.  177. 

Nerodia  tran8ve9'8a    Ikl.  and  Gird.,  Cat.  Serpt.  N.  Amer.,  1853,  p.  148. 

yerodia  icoodhouaei  Bd.  and  Gird.,  Cat.  Sorpt.  N.  Amor.,  1853,  p.  42;  Rept.  U.  S.  Pac. 

R.  R.  Surv.,  X,  1859,  Whipple's  Rept.,  41. 
Tropidonotua  woodhouaei  Jan,  Icon.  Gen.  Ofid.,  ii,  2(>,  iv,  Fig.  1. 
Texan  district.  Digitized  by  GoOglc 
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Natriz  fasciata  erythrogaster  Shaw. 

Cope,  Proc.  U.  S.  Nat.  Mas.,  1888,  p.  39*2. 

Coluber  erythrogaster  Shaw,  Gen.  Zool.,  Ill,  1802,  p.  458;  Holbrook,  N.  Amer.  Herp., 

II,  1838,  p.  91,  PI.  XIX. 
Tropidonotua  erythrogaster  Holbr.,  N.  Amer.  Herp.,  2d  ed.,  iii,  1842,  p.  33,  PI.   viii; 

Diim.  Bibr.  Erp.  Gen.,  vii,  1854,  p.  570. 
Nerodia erythrogaster  Bd.  and  Gird.,  Cat.  Serpt.  N.  Amer.,  1853,  p.  40. 
Tropidonotus  sipedon  erythrogaster  Cope,  Check  List  Batr.  Rept.  N.  Amer.,  1875. 

Aastroriparian  regiou,  entering  rarely  the  eastern. 

Natxiz  rhombifera  Hallow. 

Dropidonotus  rhombifer  Hallo  well,  Proc.  Acad.  Phila.,  1852,  p.  177;  Cope,  Check  List 
N.  Amer.  Batr.  Rept.  1875,  p.  43;  ^tfrodki  rAomfri/er  Bd.  and  Gird.,  Cat.  Rept. 
Serpt.,  1853,  p.  147;  Nerodia  holbrookii  Bd.  and  Gird.,  1.  c,  p.  43. 

Tropidonotus  pogonias  Dum.Bibr.,  Erp.  Gen.,  1854,  p.  574. 

Tropidonotus  fasciatus  var.  pogonias  Ja,n,  Icon.  Gen.  OHd.  ii,  26,  iii,  Fig.  1. 

Tropidonotus  cyclopion  Jan,  Icon.  Gen.  Ofid.  ii,  26,  vi  Fig.  1,  not  of  D.  and  B. 

In  thirteen  specimens  in  which  I  counted  the  rows  of  scales,  I  fonnd 
but  one  in  which  the  number  is  not  twenty-seven;  this  was  in  No. 
10759,  a  small  and  starved  individual,  which  has  twenty-five  rows.  In 
dimensions  this  water  snake  rather  exceeds  the  N.  8.  fasciatus,  and  is 
only  exceeded  in  our  fauna  by  the  N,  taxispilota. 

The  Lower  Mississippi  is  the  headquarters  of  this  species,  where  it  is 
very  abundant.  It  is  not  yet  known  from  east  of  that  river,  but 
ranges  north  to  the  limits  of  the  Begio  Austroriparia,  to  southern 
Illinois,  and  west  throughout  Texas.  It  is  the  only  one  of  our  water 
snakes  which  extends  to  the  Tierra  Caliente  of  Mexico,  having  been 
brought  by  the  Commission  Exploradora  from  Misantla,  in  the  State 
of  Vera  Cruz. 

Natxiz  cycloplum  Dam.  Bibrou. 

Tropidonotus  cyclopiumI>um6T'i\  &  Bibron,  Erpetologie  G^n^rale  vii,  p.  576;  Gttnther, 
Cat.  Col.  Snakes  Brit.  Mus.,  1858,  p.  77 ;  Cope,  Proc.  Acad.  Phila.,  1861,  p. 
21)9;  Check  ListN.  Amer.  Batr.  Rept.,  1875,  p.  43. 

This  well-marked  species  is  much  less  abundant  than  its  allies  the 
N.  rhombifera  and  N.  taxispilota.  The  few  specimens  in  the  National 
Museum  collection  come  from  the  three  extreme  points  of  the  Austro- 
riparian  district,  viz,  Florida,  New  Orleans,  and  south  Illinois. 

The  N.  cyolopium  is  nearest  the  N.  rhombifer.  The  pattern  of  colora- 
tion is  quite  different ;  and  the  scutellation  also  differs  in  several  im- 
portant respects.  lu  the  N,  cyclopium  the  nasal  plates  are  shorter  an- 
teroposteriorly,  and  there  are  only  two  scuta  which  are  properly  postoc- 
alar.  The  posterior  temporals  are  smoother,  and  not  keeled,  and  the 
body  scales  are  emarginate,  which  they  are  not  in  the  N.  rhombifera. 

The  possession  of  a  series  of  scales  below  the  orbit,  while  present  in 
all  known  specimens  of  this  species,  is  not  confined  to  it.  I  have  seen 
it  in  a  specimen  of  the  N.  taxispilota^  and  it  is  found  in  the  only  known 
specimen  of  the  Natrix  anoscopus*  Cope,  from  Cuba. 


*  Tropidonotus  anoscopus  Cope,  Proc.  Acad.  Phila.,  1861,  p.  299. 
Proc.  N.  M.  91 ^  " ^ ^^^^  ^'  ^^^^.. 
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Natxiz  taadspilota  Uolbrook. 

Cope,  Proc.  U.  S.  Nat.  Mas.,  1888,  p.  '3&2, 

Tropidanotus  tarUpilotns  Holbrook,  N.  Amer.  Herpet,  iv,  1S43 ;  p.  35,  PL  d,  Dom. 

Bibr.,  Erp.  Gen.  vu,  1854 ,  p.  605 ;  Jan,  loon.  Gen.  Ofid.,  ii,  26,  v.  Fig.  1. 
TropidomoUu  t4ixUpilotiu  f  yar  Broeki  Heilprin,  Tranaac.  Wagner  Free  InaK  Scieoee  i, 

1887, 129,  PI.  17. 

This  is  the  largest  Ainericaa  water  snake.  Its  range  is  limited,  vx- 
teuding  io  the  Austroripariau  region  from  the  Potomac  Biver  to  New 
Orleans  and  to  Florida,  inclusive. 

CLONOPHIS  Cope. 

Proc.  U.  S.  Nat.  Mas.,  1888,  p.  391 ;  Cora  Jan,  Elenco  Sist.  1863,  p.  74,  not  of  Selyt, 
1853,  nor  Bonap.,  1854. 

Teeth  of  eqaal  length.  Head  not  distinct  from  body.  Scales 
keeled;  anal  scutum  and  subcaudal  scuta  djvided.  Cephalic  plates 
normal ;  two  interuasals,  rostral  not  prominent.  One  nasal,  one  loreal, 
and  one  preocular. 

But  one  species  of  this  genus  is  known.  I  formerly  placed  it  inTro- 
pidoclonium,  but  that  form  has  an  undivided  anal  plate.  Both  are 
burrowing  snakes  of  affinities  to  the  water  snakes. 

Clonophia  kirtlandii  Kenu. 

Cope,  Proo.  U.  S.  Nat.  Mus.,  1888,  p.  ^191;  Regina  kirtlandii  Kennicott,  1856,  p.  95; 
Tropidoolonium  kirtlandii  Cope,  Proc.  Acad.  Phila.,  1860,  p.  340;  Check  List 
Batr.  Rept.  N.  Amer.,  1875,  p.  42.  Uchnognathus  kirilandU  Jan,  Icon.  Gen.  Ofid. 
11,30.  FifT.  I. 

This  species  has  a  limited  range;  it  has  been  recorded  so  far  tcom 
northern  Illinois  and  Michigan  only. 

STORERIA  Bd.  and  Gird. 

Cat.  Rept.  N.  Amer.,  Pt.  i,  Serpt.,  1853,  p.  135.  lacknognathus  Dnm^ril,  Prodrome  dm 
Ophidens,  1853,  p.  72;  Dam.  Bibron,  Erp.  Gen.  vu,  1854,  p.  506. 

Head  distinct  from  the  body.  Cephalic  plates  normal.  Loral  plate 
absent.  Orbitals,  posterior  and  anterior.  Nasals,  two.  Body  saboyl* 
indrical;  tail  comparatively  short,  tapering.  Dorsal  scales  carinated. 
Anal  scutum  bifid.  8ubcaudals  divided.  Teeth  small,  numerous,  of 
equal  lengths,  none  grooved. 

This  genus  is  a  reduced  type  of  Natrix,  to  which  it  is  connected  by 
the  Mexican  J\r.  storeriodes  Cope.  Its  range  is  Nearctic,  extending 
south  as  far  as  the  plateau  of  Vera  Paz  and  Guatemala. 

There  ai'c  three  species  of  the  genus,  which  difiFer  as  follows: 
Oculars  1-2,  aeven  npper  labials,  the  posterior  wide ;  nostril  between  nasals ;  belly 

grayish  white ;  a  black  spot  below  orbit S.  < 

Oculars  1-2;  six  upper  labials,  the  posterior  narrow;  nostril  between 

black  spot  below  orbit ;  belly  gray islt  white 8.  tropica.* 

Ocnlars  2-2 ;  five  or  six  upper  labials,  the  posterior  narrow ;  nostril  in  anterior  oasal: 
a  dark  spot  below  orbit ;  belly  red *S.  ooc%pit4nm0€tiU^ 

•SToitBRiA  TKopicA  Cope,  Proc,  Amer.  Philos.  Soc,  1884,  p.  175;  Gaatemala. 
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Storeria  dekayl  Holbrook. 

Bd.  and  Gird.,  Cat.  Rept.  N.  Amer.,  Pt.  i,  Serpents,  1853,  p.   135;  Cope,  Check  List 

N.  Arner.  Rept.  Biitr.,  1875,  p.  42. 
Tropidonoius  dekayi  Holbrook,  N.  Amer.  Herpet.,  iii,  1842,  p.  53,  PI.  xiv  ;  Dekay,  New 

York  Fanna  Rept.,  1842,  p.  46;  Ischnognathus  deJcatfi  Dam.,  Bibr.  Erp.  Geo.,  vii, 

1854,  p.  507;  Giiuther,  Catal.  Col.  Snakes  Brit.  Mus.,  1^58,  p.  81;  Jan,  Icon.  Gen. 

Ofid.,  II,  p.  30,  Figs.  3,  4  ;  Tropidonotus  ordinatus  Storer,  Rept.  Mass.,  1839,  223. 

United  States,  exclusive  of  Pacific  region ;  Mexico. 

Storeria  occipitomaculata  Store**. 

Bd.  and  Gird.,  Cat.  Serpt.  N.  Amer.,  1853,  p.  137  ;  Cope,  Check  List  Batr.,  Rept.  N. 
Amer.,  1875,  p.  42;  Tropidonoim  occipiiomaoulatus  Storer,  Rep.  Rept.  Mass.,  1839, 
p.  2'iO ;  Ischnognathus  ocoipitoniaculattis  Giinther,  Cat.  Colubr.  Snakes  Brit.  Mas., 
1858,  p.  81 ;  Jan,  Icon.  Gen.  Ofid.,  ii,  p.  30,  Fig.  2;  Coluber  venustus  Hallow. ,  Proc. 
Acad.  Phila.,  1847,  iii,  p.  274;  loc.  cit.,  iv,  1849,  p.  245. 

United  States,  exclusive  of  Pacific  region  ;  Mexico. 

AMPHIARDIS  Cope. 

Proc.  U.  S.  Nat.  Mus.,  1888,  p.  391. 

Head  not  distinct ;  teeth  eqaal.  Scales  keeled ;  anal  and  sabcaadal 
scuta  divided.  Oephalic  scuta  of  upper  surface  normal.  Bostral  not 
prominent ;  two  internasals.  Two  nasals;  one  loreal,  which  extends  to 
the  orbit.    No  preocular.    Pupil  round. 

This  genus  embraces  as  yet  but  a  single  species.  It  is  most  nearly 
allied  to  Haldea,  from  which  it  differs  only  in  the  presence  of  two  inter- 
nasal  plates.    The  species  is  little  known. 

Amphiardia  inomatua  Garman. 

Cope,  Proc.  U.  S.Nat.  Mus.,  1888,  p.  391;  Virginia  inomaia  Garman,  Mem.  Mus. 
Comp.  Zool.  Cambr.,  viii,  1883,  p.  97. 

From  near  Dallas,  Tex. 

HALDEA  Bd.  and  Gird. 

Cat.  Rep.  N.  Amer.  Serpents,  1853,  p.  122 ;  Conooephdlus  Dum^ril,  Prodome  des  Ophi- 
dieus,  p.  46,  1853 ;  Falconeria  Theobald,  teste  Boulanger. 

Head  elongated,  ellipsoid,  distinct  from  the  body.  luteruasal  plate 
single.  Prefrontals  large,  entering  together  with  the  loral  into  the 
orbit,  thus  suppressing  the  anteorbitals.  Poatorbital  one.  Two  nasals. 
Pupil  circular.  Scales  carinated.  Postabdominal  scutella  bifid.  8ub- 
candals  divided. 

This  genus  has  the  form  and  probably  the  habits  of  the  GalamarinaB, 
but  the  continuity  of  the  vertebral  hypapophyses  throughout  the  ver- 
tebral column  iiulleates  that  its  affinities  are  with  the  KatriciiisB,  of 
which  group  it  is  probably  a  degenerate  offshoot. 
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Haldea  striatula  Liun. 

Bd.  and  Qiid.,  Cat.  1853,  122 ;  Cope,  Check  List  Rati*.  Rept.  N.  Amer.,  1875,  p.  35; 
Coluber  8triatulu9  Linn.,  Syst.  Nat.,  i,  1766,  p. 375  ;  Gin.  Liiin.  Syst.  Nat.,  Bd.  xin. 
1788, 1887 ;  Harlan,  Joarn.  Acad., Phila.,  v,  1827,  p.  354 ;  CalamaHa «triateia 8cbki;. 
Ess.  s.  Pbysioo.  Serpt.,  1837,  p.  43;  Holbrook,  N.  Amer.  Uerp.,  lu,  1842, 123,  PL 
XXIX ;  ConooepKaluB  striaMiu  Dam.  Bibr.,  vu,  1854,  p.  140 ;  Jan,  Icon.  6eD.06dn 
I,  p.  12,  iii,  Fig.  1. 

North  America;  Austroriparian  region. 

ERTTHROLABffPRITS  Boio. 

loia  von  Oken,  1826,  p.  981 ;  Cope,  Ball.  U.  S.  Nat.  Mas.  32,  1887,  p.  55 ;  (U^nwpUim 
Hallow.,  Proo.  Acad.  Phila.,  1860,  p.  484 ;  Cope,  loc.  cit.,  1860,  p.  248 ;  GUpkjfr^giM 
Jan,  Elenco  List.  Ophid.  1863,  p.  54. 

Posterior  maxillary  teeth  elongate,  grooved.  Cephalic  shields  normal; 
two  nasalSy  loreal  present.  Scales  smooth,  without  fossa.  Anal  and 
sabcaadal  scuta  divided.    Pupil  round. 

The  type  of  this  genus  is  found  throughout  tropical  America  ( E.  ve- 
nustisHmus  L.),  and  a  second  (E.  dromici/armis  Pet),  is  found  on  the  Pa- 
cific slope  of  the  Andes  near  the  equator.  The  remaining  nine  species 
belong  to  Central  America  and  Mexico,  and  one  of  them  has  been  taken 
in  the  United  States  on  the  lower  Bio  Orande.  The  typical  species  is 
red  with  black  annuli  in  coloration,  while  most  of  the  remainder  are 
striped.  The  transition  is  effected  by  the  JEJ,  lateritius  Cope,  which  is  a 
red  species  with  black  head  and  neck.  The  only  species  which  enters 
our  limits  is  characterized  as  follows: 

Scales  in  nineteen  rows ;  superior  labials  eight;  one  preocalar;  light  brown  with 
blackish  sides  and  dorsal  stripe ;  below  red,  unspotted E.  imptrialii. 

ErythrolampniB  imperialia  Bd.  and  Gird. 

Cope,  Ball.  U.  S.  Nat.  Mus.  32,  1887,  p.  77 ;  T€Bniophi$  imperialis  Bd.  and  Gird.,  U.  S. 
Mex.  Bound.  Surv.,  ii,  1859,  23,  PI.  xix.  Fig.  1 ;  Coniophanes  imperiali*  Cope,  Proc. 
Acad.  Phila.,  1861,  p.  74  ;  Taohymenis  imperialisGskvm AUy  Mem.  Mas.  Comp.  ZooL 
Cambr.,viii,1883,  p.  154. 

Besides  Cameron  County,  southwest  Texas,  this  species  has  been  found 
near  Tuxpan  by  Lincecum,  and  at  Jicalepec,  Vera  Cruz,  by  the  Comisi^a 
Geogr&fica  of  Mexico. 

SIBON  Fitzinger. 

Neae  Class,  d.  Reptilien,  1826,  p.  29.  Heterunu  Dam.  Bibr.,  Erp.  Gen.,  vu,  lt&4,  p. 
1170.  Leptodira  Giinther,  Cat.  Col.  Snakes,  Brit.  Mas.,  1858,  p.  165  (e  nom.  nod. 
Fltzingerii,  1843).    Eieirodipaas  Jan,  Elenco  Sist.  d.  Ofidi,  1863,  p.  105. 

An  elongate  grooved  tooth  on  the  posterior  part  of  the  maxillary 
bone ;  other  teeth  subequal.  Head  plates  normal ;  one  loreal.  Preaoal 
and  subcaudal  scuta  double;  scales  smooth,  with  two  apical  pits. 
Pnpil  vertical. 
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This  genns  has  near  allias  among  the  Dipsadine  group,  to  which  it 
belongs.  From  Dii)sas  it  is  distinguished  by  the  divided  preanal  plate; 
from  Himautodes*  by  the  double  scale-pits,  that  geuus  having  but  one. 
From  Triraorphodon  it  diflFers  iu  the  equality  of  the  ungrooved  maxil- 
lary teeth  and  the  single  loreal  plate.  The  greater  number  of  species 
of  this  genus  are  Mexican  and  Central  American,  one  species  (S'.  annu- 
latum)  extending  its  range  throughout  tropical  South  America.  One 
species  only  has  been  found  on  the  Eio  Grande  Kiver,  and  extends 
within  our  borders.  The  species  are  closely  allied  and  are  subject  to 
some  variation.  One  only  {8,  rhombifet^um  Glhr.)  I  have  not  seen,  and  I 
give  its  characters  on  the  authority  of  Giinther.  All  the  species  known 
have  but  one  temporal  plate  in  the  first  row.  The  species  differ  as 
follows : 

I.  Saperior  labials  eight  to  nine. 
a  Scales  in  21-^  rows. 

Body  slender,  compressed;  scales  in  twenty-one  rows ;  preocnlars  two ;  dorsal 

spots  small,  no  postocular  band 8,  annulatum\  L. 

Body  robust,  cylindric ;  scales  in  twenty-one  rows ;  preocnlars  two ;  dorsal 
spots  large,  wide;  a  coDspionous  black  posLorbital  band. 

8,  yucatanenset  Cope. 
Robnst ;  scales  23-5  rows ;  preocnlars  three ;  conspicuous  dorsal  spots,  and 

postorbital  band 8.  septentrionaU  Kenn. 

Robust ;  scales  twenty-one ;  one  preocular ;  numerous  transverse  black  dor- 
sal rhombs,  and  no  lateral  spots ;  top  and  sides  of  head  black. 

8.  perso^natum  $  Cope. 
Robnst ;  scales  twenty-five ;  loreal  lon^rer  than  deep ;  brown  with  yellow 
cross-bars  and  black-edged  brown  dorsal  rhombs.  .8.  rhonibiferum  y  Gthr. 
Robust ;  scales  twenty-thret) ;  preocnlars  two ;  loreal  square ;  black  with  nar- 
row gray  cross-bands ;  a  conspicuous  postocular  band  ;  labials  nine. 

8.  frenaium  f  Cope. 

^Himantodes  Dum.,  Bibr.  Erp.  Gen.,  vii,  1854,  p.  1064.  The  four  species  of  this 
genus  may  bo  distinguished  as  follows : 

1.  Two  temporal  plates  in  anterior  row. 

A  row  of  large  vertebral  scales ;  very  slender ;  tail  one-third H,  oeneoa  L. 

A  larger  vertebral  row ;  less  slender ;  tail  three  and  one-third  times  in  length. 

H,  leuoomeloB  Cope. 
No  larger  vertebral  row  ;  dorsal  spots  to  gastrosteges ;  slender. 

H.  tenuiasimus  Cope. 

2.  One  temporal  scale  of  first  row. 

No  large  vertebral  row ;  less  slender J7.  gemmistratus  Cope. 

H,  cenohoa  is  South  American  and  extends  north  to  Vera  Cruz ;  the  other  species 
are  Central  American  and  Mexican. 

fLeptodira  annulata  Gthr.,  Dipaaa  antiulato,  D.  and  B. ;  South  America,  Panama^ 
Costa  Rica. 

\  8ihon  annulaium  yucatanense  Cope,  Proceeds.  Acad.  Phila.,  1866,  p.  127;  Yucatan, 
Belize. 

^  Leptodira peraonata  Cope,  Proc.  Acad.  Phila.,  186H,  310,  Mazatlan,  Mexico. 

II  Leptodira  rhombifera  GUnther.  Ann.  Magaz.  Nat.  Hist.,  1^2,  32. 

H  Proc.  U.  S.  Nat.  Mus.,  1886,  p.  184.  Jalapa,  Mex. 
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a  a  Scales  in  nineteen  rows. 

Robnst ;  preocnlars  two ;  loreal  short ;  pat  ietal  quite  or  nearly  toncbing  post- 
ocnlar ;  cross-bands  much  wider  than  interspaces ;  a  postocular  stripe. 

S,  nigrofaseiotuwi  *  Gthr. 
II.  Superior  labials  seyen. 

Robust;  scales  nineteen  rows;  preocnlars  two;  pale  brown,  with  several 
rows  of  small  i>]ackish  spots;  a  blackish  half  collar  above;  head  paler; 
no  postocular  band 5.  paci^cirm  t  Cope. 

81boii  septentrionale  Kennicott. 

Dipsaa  $eptemtr%onalia  Kennicott,  U.  S.  Moz.  Bound.  Snrv.,  Reptiles  by  Baird,  n, 
p.  IG,  PI.  8,  Fig.  I.  Sibon  anmulatnm  septentrionale  Cope,  Check  List  Batr.  Rept. 
N.  Amer.,  1875,  38 ;  CaUl.  Batr.  Rept.  Centr.  Amer.  Mex.,  iSd7,  67. 

The  largest  species  of  the  genus,  ranging  from  Panama  to  Cameron 
Gonnty,  Texas,  inclusive. 

TRIMORPHODON  Cope. 
Proc.  Acad.  Phila.,  1861,  p.  297 ;  Bull.  U.  S.  Nat.  Mus.  32, 1887,  p.  68. 

Posterior  maxillary  tooth  elongate,  grooved ;  anterior  teeth  of  both 
jaws  elongate;  intermediate  teeth  of  the  maxillary  series,  shorter. 
Bead  plates  normal ;  two  nasals ;  two  loreals,  one  in  front  of  the  other. 
Pupil  vertical.  Head  very  distinct.  Scales  smooth,  subequal.  Anal 
scutum  divided  ;  subcaudal  scuta  in  two  series. 

This  genus  includes  species  which  inhabit  Central  America,  Mexico, 
and  the  adjacent  parts  of  the  United  States.  It  is  allied  to  Sibon,  from 
which  the  elongate  anterior  teeth  and  the  two  loreal  scuta  distinguish 
it.  No  species  of  Sibon  is  known  to  possess  two  loreals,  one  anterior 
to  the  other.  The  species  of  Trimorphodon,  with  their  wide  triangular 
head,  narrow  neck,  and  slitlike  pupil,  considerably  resemble  venomous 
snakes,  which  their  pugnacious  disposition  does  not  diminish.  They 
differ  as  follows : 

I.  Scales  in  twenty-one  rows ;  superior  labials  nine. 

Head  with  brown  chevrons  above ;  nape  with  a  brown  collar ;  back  with  dia- 
mond-shaped spots T.  lambda  Cope. 

Head  with  a  lyre-shaped  pattern  above,  nape  with  parallel  stripes;  dorsal  spots 
in  pairs T.  l^ophanes  Cope. 

II.  Scales  in  twenty-three  rows ;  superior  labials  seven. 

Top  of  head  black  with  a  white  T-shaped  spot;  dorsal  spots  entire  transverse 
diamonds T.iamCope. 

III.  Scales  in  t  wenty-three  (4)  rows;  superior  labials  eight. 

Top  of  head  brown,  with  a  small  Y'^^^kped  mark;  dorsal  spots  transverse  dia- 
mondS)  more  or  less  transversely  divided  by  paler ;  nape  with  a  brown 
collar T.  flfj)8i7o»  Cope. 

* Leptodira  nigrofasciata  Gthr.,  Anu.  Magaz.  Nat.  Hist.,  1868,  4*^.  X.  myfttacina 
Cope,  Proc.  Amer.  Philos.  Soc,  1869,  p.  151.  Dr.  GUnther  describes  a  specimen  in 
which  the  inferior  preooular  is  abnormally  absent  or  he  has  overlooked  it,  and  the 
inferior  postocular  is  wautiug.  My  type  is  abnormal  in  lacking  a  labial,  and  in  having 
a  temporal  in  excess.  My  specimens,  five  in  number  (mostly  normal),  are  from  the 
west  coast  of  Mexico  (Tebuantepec)  and  Central  America. 

iLeptodirapao{fiea  Cope,  Proc.  Acad.  Phila.,  1868,  360;  Mazatlan,  Mexico. 
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IV.  Scales  in  twenty-three  (4)  rows;  superior  labials  nine. 

Top  of  head  brown ;  dorsal  spots  numerous^  transverBe,  more  or  less  divided  dia- 
monds  T.ooUaria  Cope.* 

Top  of  head  white,  with  three  ronnd  black  spots ;  dorsal  spots  few  transverse 

undivided  black  rhombs,  with  pale  edges T.  vilkinsonii  Cope. 

y.  Scales  in  twenty-five  (7)  rows;  saperior  labials  nine. 

Top  of  head  with  chevron  bands;  dorsal  spots  formed  of  four  confluent  spots 
and  inclosing  a  pale  center T.  hisouiattia  Dam.  Bibr. 

Of  the  preceding  species  I  have  before  me  one  each  of  the  T.  lambda^ 
taUj  coUaris^  and  mlkinsonii.  Of  the  T.  lyraphanes  there  are  six  speci- 
mens; of  the  T.  upsilon  six,  and  of  the  T.  biscutatus,  four. 

The  type  of  the  genas  is  tlie  T.  lyrophanes.  It  is  the  only  species 
found  within  the  limits  of  the  United  States. 

Trimbrphodon  lyrophanes  Cope. 

Proo.  Acad.  Phila.,  1861,  p.  Sir? ;  Proc.  Amer.  Philos.  Soc,  1885,  p.  286;  Lycodon  lyro^ 
phaneB  Cope,  Proc.  Acad.  Phila.  1860,  p.  343 ;  Sihon  biacutatum  Garman,  Mem. 
Mus.  Conip.  Zool.  Cambr,  viii,  1883,  p.  1.34. 

Arizona ;  Lower  California. 

III.— PROTEROOLYPHA. 

BLAPID^. 

ELAPS  Schneider. 

Hi8toriaAmphib.,1801,  II,  p.  289;  Dum.  Bibr.,  £rp.  Gen.,  vii,  1854, 1191;  Ganther, 
Cat.  Snakes  Brit.  Mus.,  1858,  229 ;  Cope,  Bull.  U.  3.  Nat.  Mus.,  32,  1887,  p.  62. 

Maxillary  bone  without  solid  teeth  behind  the  perforated  tooth.  Ce- 
phalic plates  normal ;  rostral  not  modified.  Two  nasal  plates;  no  lo- 
real ;  oculars  few.  Scales  not  keeled,  without  fossa.  Subcaudal  scu- 
tella  in  two  rows ;  aaal  plate  divided.  Pupil  a  vertical  oval.  Head 
little  distinct. 

This  genus  embraces  twenty  or  more  species  of  the  Neotropical 
realm,  three  of  which  have  their  principal  habitat  in  the  southern  por- 
tions of  the  Nearctic.  They  are  of  rather  elongate  body  and  short  tail, 
and  have  small  eyes.  Tbey  approximate  in  general  appearance  the 
Galamarine  Colubridse,  so  that  their  discrimination,  except  on  examina- 
tion of  the  dentition,  from  snakes  of  tbis  group,  can  only  be  accomplished 
by  experts  in  species  characters.  The  scutellation  of  the  head  is  exactly 
that  of  the  genus  Tantilla.  The  coloration  is  brilliant,  consisting  of  red 
and  black,  with  less  yellow,  arranged  in  rings  or  parts  of  rings.  The 
red  is  generally  the  ground  color,  and  the  black  rings  are  either  single 
or  in  sets  of  three.  The  latter  may  be  much  narrower  than  the  ground 
color,  or  may  be  so  wide  as  to  reduce  it  to  very  small  proportions 
(E,  aemipartitua^  U.  imperaUyr).  The  epidermis  is  beautifully  iridescent, 
especially  on  the  black  spaces.  The  colors  are  much  like  those  of  the 
mineral  labradorite,and  are  probably  duo  to  a  similar  physical  cause,  viz, 

'*£ie%rodip$aa  hUcutaia  Jan,  Icon.  Gen.  OAd.,  ii,  39,  Fig.  3  (not  T.  biacutatus  D.  &  B.). 
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a  microscopic  lamination  of  the  surface.  On  direct  and  antero-pofiterior 
views  the  color  is  peacock  pnrple ;  on  transverse  views  it  passes  from 
brassy  yellow  throagh  brassy  green  to  maroon  and  brown.  The  colors 
do  not  appear  if  the  scales  are  wet. 

The  bite  of  some  of  the  larger  species,  as  K  surinamenHs  and  E,  mi^c^ 
graviij  is  said  to  be  dangerons,  bnt  that  of  the  smaller  ones  Is  inDoca- 
ous  to  man  and  the  larger  animals. 

Three  8t>ecies  are  found  within  the  limits  of  the  Nearctic  realm,  which 
differ  aa  follows : 

I.  Temponil  scales  l-l ;  a  black  rin^  immediately  bebiucl  head ;  internasals  mach 

emaUer  than  prefrontals. 
Tail  ODe-seyenth  to  ou&-eighth  total  length  ;  black  rings  wide,  ooTering  fron 

seven  to  ten  scales;  red  spaces  above  and  below  black  spotted;  three  or 

fonr  black  rings  on  tail ;  muzzle  and  chin  black E.  /slruif. 

Tall  one-seventh  total  length ;  black  rings  narrow,  covering  two  to  three  scales; 

red  spaces  above  and  below  not  black  spotted ;  tail  with  seven  black  rings; 

nose  and  chin  red E.  di$U9$, 

II.  Temporal  scales  1-2 ;  intern&sais  eqnal  or  nearly  equal  prefrontnls;  a  red  fiug 
immediately  behind  head. 

Tail  very  short,  one-fourteenth  total  length;  black  rings  six  or  seven  scales 
wide,  with  very  wide  yellow  borders;  interspaces  above  and  below  od- 
spotted;  tail  with  two  black  rings;  nose  and  chin  black.. i?.  eurgxantkMi, 

Elaps  folviua  Linn. 

Cuv.,  Regn.  Anim.,  il,  1817;  Fitz.  N.  Class-  Kept.,  18*26,  61 ;  Holbr.,  N.  Amer.  Hcrp., 
II,  1838,  87,  PI.  xviii,  and  2d,  III,  1842,  49,  PI.  x ;  Bd.  and  Gird.,  Cat.  Serpt. 
N.  Amer.,  1853,  p.  21 ;  Dum^ril  and  Bibron,  Erp.  Gen.,  vii,  1854,  p.  1215;  G&d- 
ther,  Cat  Colnbr.  Snakes  Brit.  Mns.,  1858,  p.  235;  Cope,  Check  List  Batr.  Bept 
N.  Amer.,  1875,  p.  34;  Jan,  Icon.  Gen.  Ofid.,  u.,  421,  Fig.  2. 

Coluber  fulvius,  Linn.,  Syst.  Nat,  I,  1766,  381 ;  Gm.,  Linn.,  Syst  Nat,  ed.  xui,  i,  ni, 
1788,  1104. 

VlperafulmaHAThy  Jontn.  Acad.  Nat  Sci.  Phila.,  v,  1827,  364. 

Elaps  letter  Bd.  and  Gird.,  Cat  Serpt  N.  Amer.,  1853,  p.  22;  E.  irUtis  Bd.  and  Gird., 
loc.  cit,  p.  23. 

Austroripariaii  region. 

Spedmens  from  western  Texas  (Indianola,  on  the  Oulf  of  Mexico^ 
and  the  Pecos  Kiver,  in  the  north)  differ  somewhat  from  those  from 
farther  east,  and  furnish  the  basis  for  the  supposed  species  B.  teMt 
Bd.  and  Gird.  Generally  the  frontal  plate  is  not  wider  than  the  super- 
ciliary, bnt  in  one  specimen  it  is  as  wide  as  in  the  typical  form  (No. 
8574).  The  red  spaces  are  more  closely  spotted  and  blotched  with 
black,  the  blotch  on  the  belly  being  especially  large.  The  yellow  bor- 
ders are  also  wider,  covering  two  and  one  and  a  half  rows  of  scales,  while 
thoseof  the  typical  ^./ttZt'tte^  cover  bnt  one.  A  specimen  from  New 
Orleans  is  intermediate  in  these  points  of  coloration  (No.  4804),  and  in 
specimens  from  Pensacola  (8783)  and  St.  Johns  Biver  (8230),  Florida, 
the  yellow  borders  are  one  and  a  half  and  even  two  scales  wide.  I  do 
not  find  the  Texas  forms  to  represent  a  subspecies. 

The  number  of  black  rings  on  the  body  and  tail  vaties  within  rather 
narrow  limits.    I  give  the  following  account  of  theui^ag^^i^'j^qQr  on 
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sixteen  speoimens.  The  first  iminber  represents  those  on  the  body; 
the  second  that  on  the  tail. 

11-3,  8674;  12-3,  6045,  6081,  1137;  12-4,  1135,  4804,  8230;  13-3, 
7776;  13-4,  8783;  14-4,  1142,4716;  15-4,  1120,  10606,  10674;  l<;-4, 
9933;  17-4,8813.  In  coloration  the  ^/ap«/u^mtf9  represents  the  type 
with  single  rings  in  approximation  to  that  with  triple  rings,  since  the 
black  spots  of  the  groand  are  most  dense  next  the  yellow  borders, 
thus  foreshadowing  narrow  rings  at  these  points,  snch  as  exist  in  the 
Elapa  lemniscatus. 

The  Flaps  fulvius  ranges  from  North  Garolina  (exclusive)  to  the 
Tierra  Templada  of  the  State  of  Vera  Ornz,  Mexico.  A  specimen  is  in 
the  National  Museum  from  Jalapa. 

Blaps  distans  Eennicott. 
Proc.  Acad.  Pliila.,  1860,  p.  3»^ ;  Cope,  Check  List  N.  Amer.  Batr.  Kept.,  1875,  p.  34. 

Florida. 

The  characters  which  distinguish  this  species  from  the  Elaps  fulviwt 
are  those  of  color  only,  as  in  structural  characters  the  two  are  identical. 
Many  of  the  species  of  the  genus  differ  in  such  characters  only,  and 
they  are  often  very  constant.  The  present  species  displays  equal  con- 
stancy in  the  known  individuals. 

The  specimen  alleged  by  Dr.  Yarrow  (Check  List,  p.  82)  to  have  been 
sent  from  Chihuahua,  Mexico,  belongs  to  the  E.  euryxanthus.  E.  diBtans 
has  been  fonnd  only  in  Florida. 

Elapa  eiiryxanthna  Kennicott. 

Proc.  Aoacl.  Phila.,  1860,  p.  S.*)?  ;  Cope,  Check  List  N.  i^mer.  Rept.  Batr..  1875,  p.  34. 

The  proportions  of  the  head  plates  in  this  species  are  very  different 
from  what  is  observed  in  E.  fulviua  and  other  species,  and  mark  it  as 
one  of  the  most  distinct  species  of  the  genus.  Its  geographic  range  is 
the  Sonoran  region,  beyond  which  it  has  not  been  found. 

Prof.  F.  Cragin,  of  Topeka,  Eans.,  sent  me  a  specimen  of  this  species 
which  he  obtained  at  Guaymas,  on  the  Gulf  of  California.  The  speci- 
men (1123)  from  the  Rio  Grande  liiver,  referred  to  this  species  by  Yar- 
row (Check  List,  p.  82),  belongs  to  the  E.fulvim, 

lY.— SOLENOOLYPHA. 

CBOTALID^. 
ANCISTRODON  fieauvois. 

Trans.  Amer.  Philoeophioal  Society,  iv,  1799,  p.  381 ;  Bd.  and  Gird.,  Cat.  Serpt.  N. 

Amer.,  1853,  p.  17;  Cope  Ball.  U.  S.  Nat.  Mas.  62,  1887,  p.  63. 
Cei>o/fri«Daudin,  Hist.  Nat.  Reptiles,  v,  :^  1803 ;  Wagler  Nat.  Syst.  Amphib.,  1830, 

p.  175. 
Toxicophis  TrwiBiy  Amer.  Lye.  Nat.  Hist.  N.  York,  in,  1833,  190;  Bd.  and  Ginl.,  Cat. 

Bcrpt.  N.  Amer.,  1853,  p.  19. 

Nine  symmetrical  plates  on  top  of  the  head,  the  superciliary  bound- 
ing the  orbit  above.   Nasal  plates  two.    Scales  keeled,  bifossate^^Anal 
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plate  and  caudal  scuta  undivided.    No  rattle.    Body  and  tail  cylin- 
dric. 

Three  species  of  this  geuus  are  known,  two  of  which  belong  to  the 
Nearctic,  and  one  to  the  northern  part  of  the  Neotropical  Bealm.  They 
are  snakes  of  robust  habit,  and  their  bite  is  highly  dangerous.  One  is 
terrestrial  in  habit,  and  the  other  semiaquatic     They  differ  as  fcAlows : 

I.  No  loreal ;  two  small  plates  behind  the  parietals ;  eye  resting  on  labials. 

Scales  in  twenty-five  rows ;  brown  with  broad  blackish-brown  cross  bands  with 
zigzag  borders,  and  the  lateral  centers  pale  and  with  a  median  dark 
spot ;  a  light  stripe  from  saperciliary  plate  and  one  from  below  eye,  which 

reaches  labial  border  of  last  npper  labial A.  pwctrorat. 

II.  Loreal  present;  plates  behind  parietal  rudimental;  eye  separated  from  labials  by 
scales. 

Scales  in  twenty-five  rows;  dark  grayish  with  brown  crossbands,  wide  on  the 
middle  line,  and  with  imperfect  yellow  borders;  belly  black,  with  trans- 
verse yellow  spots  on  the  sides ;  a  yellow  stripe  from  end  of  mazzle  and 
superciliary  plate:  other  yellow  stripes  on  borders  of  rostral  plate  and 
through  centers  of  superior  labials » A,  friltiiealiw. ' 

Scales  in  twenty-three  rows;  grayish  with  copper-colored  cross  bands,  much 
narrowed  on  the  middle  line,  and  with  pale  centers  laterally ;  no  stripes  on 
head,  but  a  color  bonier  from  middle  of  orbit  to  top  of  last  upper  labial; 
belly  whitish,  with  black  spots  on  sides. ^.  oontortrix. 

Baird  and  Girard  have  proposed  to  separate  the  A.  piscivorus  as 
type  of  a  genus  Toxicophis,  on  account  of  the  presence  of  a  pair  of  post- 
parietal  scuta  and  the  absence  of  loreal.  The  A.  bilineattts  is,  however, 
intermediate  between  that  species  and  the  A.  piscivorus  in  having 
traces  of  the  postparietals  and  a  loreal  plate. 

Several  characters  are  common  to  the  species  of  Ancistrodon  which 
are  also  found  in  other  genera  of  Grotalidse.  As  in  all  genera  with 
scuta  on  the  top  of  the  head,  the  superior  plane  of  the  muzzle  makes 
a  right  angle  with  the  sides,  forming  a  strong  canthus  rostralis,  whidi 
is  continued  round  the  apex  of  the  rostral  plate.  The  fossse  of  the  epi- 
dermal scales  are  situated  farther  back  than  in  the  genera  of  the  harm- 
less snakes,  and  a  small  tuberosity  of  the  true  scale  fits  into  each  of 
them.  There  are  frequently  several  divided  urosteges  near  the  end  of 
the  tail,  but  their  number  is  irregular,  and  they  are  sometimes  absent, 
as  in  Ancistrodon  contortrix  No.  10361.  The  last  of  the  caudal  verte- 
brae consists  of  an  osseous  splint  with  acute  apex,  which  is  ensheathed 
in  three  modified  scales,  two  above  and  one  below,  which  is  better  de- 
veloped than  in  most  harmless  snakes.  This  process  is  thrown  into 
rapid  vibration  when  its  possessor  is  alarmed,  and  produces  a  buzzing 
sound  when  among  dry  leaves  or  other  objects.  It  foreshadows  the 
rattle  of  the  Grotali.  It  is  especially  developed  in  the  Neotropical 
genus  Lachesis.    It  is  variable  in  size  in  the  Ancistrodons. 

^Ancistrodon  bilinkatus  Gtinther,  Ann.  Magas.  Nat.  Hist.  1863,  November.  The 
U.  S.  National  Museum  possesses  two  specimens  from  Tebuantepeo  (west  side),  Mexico, 
from  Francis  Sumichrsst.  Tbe  largest  is  equal  to  ao  average  sised  Ancitirodon 
oontoririx. 


Digiti 


ized  by  Google 


^*^l8»i!^']     PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.        683 

Ancistrodon  piscivoms  Lac^p^e. 

Cope,  Proc.  Acad.  Phila.,  1859,  p.  336;  Check  List  Batr.  Rept.  N.  Amer.,  1875,   p.  34. 

Croialua  pisoivorus  Lac^p^de,  Serpeus  ii,  1787,  p.  424. 

Sojfialus piscivorm  Latreille,  Hist.  Nat.   Reptiles  iii,  1801,  p.   163;    Dandin  Hist. 

Rept.  V,  1803,  p.  344  ;    Harlan,  Med.  Phys.  Res.,  1835,  p.  129. 
Natrix  pisoivorus  Merrem,  Tentamen,  1820,  p.  131. 
Trigonocephalua  piaoivorus  Hulbrook,  N.  Amer.  Herp.  iii,  1842,  p.  3),  PL  7;    Dum.  et 

Bibron,  Erp.  Gen.  vii,  1854,  p.  1492 ;  Jan,  Icon.  Gen.  Ofid.  ii,  46,  iv.  Fig.  1-2-4. 
Taxicophia  pUoivorus  Bd.  and  Gird.  Cat.  1853, 19. 
Coluber  aquaiicus  Shaw,  Gen.  Zool.  iii.  1802,  p.  425,  PI.  3,   from  Catesby  "Water 

Viper,"  Carol,  ii,  PI.  43,  1754. 

The  Anstroriparian  region. 

Id  some  specimeDS  from  wester d  Texas  the  superior  labial  plates  have 
a  slight  anterior  position  at  the  expense  of  the  second,  which  is  some- 
what narrowed,  especially  toward  the  labial  border.  In  one  specimen 
(No.  822)  this  plate  is  a  triangle  with  the  apex  downward,  which  does 
not  reach  the  labial  border.  In  another  it  enters  the  border  by  a  nar- 
rower edge  than  in  typical  fonns.  The  character  is  thas  variable.  The 
same  displacement  of  the  labials  brings  the  fourth  labial  into  the  border 
of  the  orbit  by  a  short  edge  in  some  specimens,  but  this  character  is  also 
quite  inconstant.  On  such  specimens  Baird  and  Girard  proposed  their 
Toxicophis  pugTMXf  but  under  the  circumstances  the  form  does  not  seem 
to  be  distinguishable. 

In  the  young  of  the  Andstrodon  piscivorvs  the  colors  are  brighter, 
the  colors  more  contrasted,  and  the  pattern  therefore  more  distinct. 

Andstrodon   oontortrlz  Linn. 

Bd.  and  Gird.,  Cat.  Serp.  N.  Amer.,  1853,  p.  17;  Cope  Check  Liat  Batr.   Rept.  N. 

Amer.,  1875,  p.  34. 
Boa  contortrix  Liun,  Syst.  Nat.,  1766,  i,  p.  373;  do.  Syst.  Nat.  Ed.  13,  1788  i,  Pt.  ill, 

p.  -082. 
Ankiatrodon  mokeaon  Pal  de  Beauvois,  Trans.  Amer.  Philos.  Soc.  iv,  1799,  p.  381. 
Cenohria  mokeaoH  Daudin,  Kept,  v,  1803,  p.  358,   PI.  40,  Fig.  3;  Harlan  Univ.  Phys. 

Res.,  1835,  p.  128. 
Soytalua  cupreua  Rafnesqne,  Amer.  Journ.  Arts  Sci.,  1834,  i,  p.  85 ;  Harlan,  p.  130. 
Trigonocephalua  cenchria  Schlefi^.,  Ess.  s.  la  Phys.  des  Serpents,  ii,  1837,  553,   PI.  20, 

Figs.  10-11. 
Trigonocephaltia  contortrix  Holbrook,  N.  Amer.  Herpetol.  iii,  1842,  p.  39,  PI.  8 ;  Dam^- 

ril  et  Bibron  Erp.,  Gen.  vii,  1854,  p.  1494 ;  Jan,  Icon.  Gen.  Ofid.,  ii,  46,  v,  Fig.  1. 

Eastern  and  Anstroriparian  regions ;  extending  eastward  to  central 
Massachusetts. 

In  eleven  specimens  six  have  the  superior  labials  8-8,  two  have  them 
7-8,  and  three  have  them  7-7.  The  red  action  to  seven  may  be  regarded 
as  abnormal,  since  in  that  case  there  is  generally  iiTegularity.  It 
arises  sometimes  from  the  fusion  of  the  seventh  and  eighth  plates,  and 
sometimes  from  the  exclusion  of  the  sixth  or  seventh  from  the  labial 
border  by  contraction  below.    In  the  latter  case  the  plate  becomes  sub- 
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triangular,  aud  resembles  a  temporal.  The  modification  is  of  the  eaune 
character  as  that  which  sometimes  affects  the  second  8ai)erior  labial  in 
the  A,  piscivorus. 

CROTAIiOPHORUS  Gray. 

Anu.  Philoflopby,  182;%  p.  205;  Cat.  Brit.  Mos.,  1849,  p.  17 ;  Holbrook,  N.  Amer.  Herp., 
18^12,  III,  25 ;  Bd.  and  Gird.,  Cat.  Serpt.,  Smitbs.  Inst.,  1853,  p.  II :  Cope,  Bull.  C. 
S.  Natl.  Mas.,  32,  1887,  p.  G3;  Gmeliu,  Syst.  Nat.,  1788,  i,  1080  ;  lionuaterre,  Ophi- 
ologie,  1790,  p.  1;  Merrem,  Tent.  Syst.  Amphib.,  1820,  p.  154);  Boie,  Is»,  1:37,  p. 
562. 

Caudisona  Fitzinger,  Neue  Class.  Rept.,  1826,  p.  63  (not  of  Laurenti,  176H) ;  Wa|;ler, 
Nat.  Syst.  Ainpbib.,  1830,  176;  Bonaparte,  Saggio,  18:^2,  p.  24;  Gray,  Zoul.  Muc^ 
1842,  p.  51 ;  Fitzinger,  Syst.  Rept.,  1843,  p.  29. 

SistrurHs  Garman,  Mem.  Mas.  Conipar.  Zoology,  Canibr.  viii,  No.  3.  p.  118, 188:1 

Tail  with  a  rattle  at  extremity.  Head  with  nine  symmetrical  plates 
above.  Nostril  between  two  plates.  Urosteges  undivided.  Scales 
carinated. 

This  genns,  as  is  immediately  perceived,  differs  from  Orotalns  only  in 
the  xK)ssession  of  the  nine  cephalic  scuta  common  to  most  harmless,  and 
the  Proteroglyph  snakes,  and  the  genera  Trigonoceplialns  and  Ancist* 
rodon  in  CrotalidsB.  The  species  do  not  reach  so  large  a  size  as  those 
of  Crotalus,  and  they  aie  hence  less  dangerous.  Their  range  is  ato 
more  restricted,  since  no  species  is  known  from  South  America  or  Mex- 
ico south  of  Vera  Cruz. 

Mr.  S.  W.  Garman  has  named  this  genus  Sistrunis,  on  the  groond 
that  the  name  Orotalophorns  was  preoccupie<l  at  the  time  it  was  em- 
ployed by  Gray.  This  does  not,  however,  seem  to  be  the  case.  It  i& 
true  that  Linnaeus  uses  it  instead  of  Grotalusin  the  sixth  edition  of  the 
Systema  Naturse  (1748,  p.  3J),  but  the  system  of  nomenclature  thus 
adopted  is  not  binomial,  so  that  the  names  are  not  authoritative  as 
against  later  ones.  In  case  Grotalophorns  should  be  adopted  from  this 
use  of  it  by  Liuniens,  it  must  take  precedence  of  Crotalus  of  the  tenth 
aqd  later  editions.  In  my  opinion,  however,  authors  have  been  justified 
in  regarding  it  as  an  unused  name  until  applied  to  the  present  genns  by 
Dr.  J.  E.  Gray  in  1825. 

Three  well  defined  species  are  known,  which  differ  as  follows : 
Rostral  plate  wider  tban  bigh,  recurved  above ;  canthas  rostralis  obscare ;  loreal 
plate  separating  nasal  and  preocular ;  bead  not  banded ;  dorsal  spots  few,  longer 

tban  wide;  rattle  medium C.  rmrai.* 

Rostral  plate  higher  tban  wide,  not  recurred  above;  canthas  rostralis  sbarp;  Inretl 
separating  nasal  and  preocular;  rattle  minute ;  bead  banded ;  light  stripe,  eon- 

mencing  at  eye;  dorsal  spots  many C.  milktriut. 

Rostral  plate  higher  tban  wide,  not  recurved  above ;  canthns  rostralis  sharp;  nt«l 
and  preocular  in  contact ;  rattle  larger ;  bead  bacded ;  light  stripe  oomoMDeiag 
at  nasal  plate ;  two  light  stripes  below  fossa ;  dorsal  spots  many O.  cMitm^iM 

These  three  species  occupy  three  distinct  regions.  The  C.  ravuM  be- 
longs to  the  Tierra  Caliente  of  eastern  Mexico;  the  0.  miUariuB  totJie 


•Caudisona  rava  Cope,  Proc.  Acad.  Phila.,  18C.r>,  p.  191.     Mexico.     The  types 

from  the  State  of  Vera  Cruz  and  belong  to  the  National  Museum.    A  larger  speeinso 
^n  my  private  coUeotion  came  from  either  the  State  of  Vera  Cruz  or  PaebU.. 
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Aastroriparian  region  of  North  America,  and  the  0.  catenaius  to  the 
Eastern  region,  except  that  part  of  it  that  lies  east  of  the  Allegheny 
Mountains.  The  species  do  not  occur  on  tbe  dry  plaius  of  the  interior, 
nor  in  the  Pacific  region ;  a  subspecies  of  the  C.  catenaius  ranges  west 
to  Arizona. 

Crotalophorus  millarius  Linn. 

Gray,  Ann.   Philos.,  1825,  p.  205;  in  Griflf.  R^gno  Anlm.,  1830,  p.  78;  Holbrook,  N. 

Am.  Herp.,  1842,  p.  25    Gray,  Cat.  Brit.  Mas.,  1849,  p.  17;  Bd.  and  Gird.,  Cat. 

Serpt.,  Smiths.  Inst.,  1853,  p.  11;  Baird,  U.  S.  Pac.  R.  R.  Kxpl.  Rep.,  x,  1859. 

Whipple's  Rept.,  p.  40. 
Crotalug  miliaHus  Linn.,  Syst.  Nat.  Ed.,  xii,  v.  i,  176G,  p.  372;  Gmeliu,  Linn.,  S. 

N.,  1,1788,  p.  1080 ;  Lac^p^de,  Hist.  Serp.,  ii,  1789,  p.  421;  Bonnaterre,  Ophiol., 

1790,  p.  1  ;  Shaw,  in,  1802,  p.  33G;  Daudin,  Hist.  Rept,  v,  1802,  p.  328;   Cuvier 

R^gne  Animal,  ii,  1817,  p.  79;  Merrem,  Syst.  Amphib.,  1820,  p.  156;  Boie,  Isis, 

1827,  p.  562;  Scblegel,  Essai,  ii,  1837.  p.  569,  exclus.  homou.  C.  tergeminui  Say; 

Dam<^ril,  Bibron,  Erp.  Gen.,  vii,  1854,  p.  1477. 
Caudisona  mtZiartaFitzinger,  Neue  Class.,  1826,  p.  63;  Wagier,  Nat.  Syst.  Ampb.,  18.30, 

p.  176;  Gray,  Zool.  Misc.,  1842,  p.  51;  Fitzinger,  Syst.  Rept.,  1843,  p.  29. 
Icones.  Catesby,  Hist.  Car.,  ii,  t.  xi.ii.    Bonnaterre,  Ophiologie,  t.  i,  f.  i,  Schlegel; 

Essai,  t.  XV,  f.  17,  18.    Holbrook,  N.  Amer.  Herp.,  ill,  t.  IV.  Dum.,  Bibr.,  Erp. 
Gen.,  Lxxxiv  bis.  f.  5.  U.  S.  Pao.  R.  R. 
Surv.  Rept.,  x,  Reptiles,  t.  xxiv,  f. 
Austroriparian  Begion. 

Crotalophoma  catenatua  Rafinesque. 

Crotalinu9  catenaius  Raf.,  American  Monthly  Magazine,  iv,  1818,  p.  41,  teste  Garman 
Mem.  Mus.  Comp.  Zool.,  Cambr.,  viii,  3,  p.  118. 

Two  geographical  races  or  subspecies  of  the  catenaius  have  been 
described.    They  differ  as  follows  : 

Scales  in  twenty-three  rows;  colors  paler;  dorsal  spots  narrower;  lateral  spots 
smaller C.  cedwardaii, 

Scales  in  twenty-five  rows ;  colors  darker ;  dorsal  spots  wider;  lateral  spots  larger 
C.  coatenatuB. 

Crotalophoma  catenatua  edwardaii  Bd.  and  Gird. 

Crotalopharue  edvardsH  Bd.  and  Gird.,  Cat.,  1853,  p.  15;  Dum^iil,  Bibron,  Erp.  Gen., 
vii,  1852,  14 ;  Baird,  U.  S.  and  Mex.  Bound.  Snrv.,  1851,  p.  15. 

Caudisona  edtcardsii  Cope  Check  List  Batr.  Rept.  N.  Amer.,  1875,  34. 

Croialus  miliarus  Jan.  Icon.  Gen.  Ofid.,  ii,  40,  iii,  fig.  6. 

Icones.  U.  S.  Pac.  R.R.  Expl.  Rept.,  x,  Reptiles,  tab.  xxiv,  f.  8,  (loreal  plate  incor- 
rect); U.  S.  and  Mex.  Bonnd.  Surv.,  t.  v,  f.  1. 

Crotalophoma  catenatua  catenatua  Raf. 

Crolalinus  oaienatus  Raf.,  Amer.  Month.  Magaz.,  iv,  1818,  p.  41. 

Sisirurus  catenaius  Garmau,  Mem.  Mus.  Comp.  Zool.,  Cambr.,  viii,  3,  p.  118. 

Crotalus  tergsminus  Say,  Long's  Exped.  Rooky  Mts.,  i,  1823,  p.  499 ;  Boie,  Isis,  1824,  p. 

270;  Harlan,  Journ.  Acad.  Nat.  Sci.,  v,  1827,  p.  372;  Boie,  Isis,  1827,  p.  563; 

Dumdril,  Bibron,   vii,  1-54, 1479. 
Crotalophorus  tergeminus  Gray f  Synops.   Rept.,   1830,   p.   78;    Holbrook,   N.  Amer., 

Herp.,  Ill,  1842,  p.  29;  Gray,  Cat.  Brit.  Mus.,   1849,   p.   18;    Baird  and  Girard, 

Catal.,  1653,  p.  14, 
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Crolahplunm  kirtlandii  Holbrook,  N.  Anier.   Herp.,  ui,  1842,  p.   31 ;    Gnj,  Gtt 

Brit.  Mu8.,  1849,  p.  18 ;  Baird  and  Girard,  Catal.,  1853,  p.  16. 
CroialophoruB  moHsastuga    Kirtland,    Baiid,  Serpents  of  New    York,  1854,  p.  11; 

Agaasiz,  Lake  Superior,  1850,  p.  381. 
Caudistma  iergemina  Wagler,  Nat.  Syst.  Amph.,  1830,  p.  176 ;  Cope,  Check  LisI  N. 

Am.  Batr.  Kept.,  1875,  p.  35. 
Icones.  Holbr.  N.  Anier.  Herp.,   in,  f.   5,6;  Agassia,  Lake  Superior,   t.  vi,  f.  8; 

Baird,  Berp.  New  York,  t.  i,  f.  2 ;  Ibid.,  U.  S.  Pac.  R.  R.  Espl.  Rep.,  X,  Rept.,  t 

XXV,  figs.  9,  11. 

Northwestern  and  Dortb  central  eastern  region. 

CROTAIiITS  Linn. 

Systema  Naturae,  ed.  x,  1758,  p.  214;  ed.  xii,  1766,  p.  572;  Lac^pMe,  Hist'Oire  Nat- 
urelle  dea  Serpens,  ii,  1789,  p.  130  (nee  Linnjei);  Daiidin,  Histoune  Nainrelk 
des  Reptiles,  v,  1802,  p.  297 ;  Cuvier,  R^gne  Animal,  ii,  1817,  p.  77 ;  Wagkr, 
Naturlicb.  Syst.  der  Amphibien,  1830,  p.  176;  Schlegel,  Essai  sar  la  physionomie 
dcs  Serpens,  ii,  1837,  p.  555  ;  Gray,  Zoological  Miscellany,  1842,  p.  51 ;  Fitsinger, 
Systema  Reptilium,  1843,  p29;  Gray,  Catal.  Brit.  Museam,  1849,  p.  19;  Baird 
et  Girard,  Catal.  Serps.  Smichs.  Inst.,  1853,  p.  1 ;  Dnm^ril,  Erp.  G^n6rale,  vii, 
li)54,  p.  1453;  Cope,  Ball.  U.  S.  Natl.  Miuseum,  32,  li^7,  p.  63. 

Caudisofia  Laureuti,  Spec.  Syu.  Rept.,  1768,  p.  92 ;  Cope,  Smithsonian  Contrib.  to 
Knowledge,  Researches  on  the  venom  of  the  Rattlesnake,  by  S.  W.  Mitchell,  M. 
!>.,  18(50,  p.  119. 

Uropaophus  Wagler,  Natnr.  Syst  der  Amph.,  1830,  p.  176 ;  Gray.  Zool.  Misc.,  1*^4%  p. 
51 :  Fitzingor,  Syst.  Rept.,  1843,  p.  29;  Gray,  Cat.  Brit.  Mas.,  1849,  p.  19. 

Urocrolalon  Fitzinger,  Sj'stema  Reptilinro,  1843,  p.  29. 

Urostegesindivided;  tail  terminating  in  a  jointed  rattle.  Top  of 
head  covered  with  scales.    Body  cylindric. 

The  above  simple  diagnosis  embraces  the  characters  which  distin- 
guish the  genus  Grotalus.  This  type,  the  most  specialized  of  the 
order  Ophidia,  is  chiefly  distributed  in  North  America,  to  which,  if  we 
regard  the  Mexican  plateau  as  a  part  of  it,  twelve  of  the  fifteen  species 
are  restricted.  Two  species  are  found  in  South  America,  but  none 
occur  in  the  West  Indies.  Within  the  Begio  Nearctica  the  distriba- 
tion  of  species  is  very  unequal.  Thus  but  one  species,  the  C.  harridutj 
is  confined  to  the  eastern  district.  A  second,  the  0.  adamanteus^  exists 
in  the  Austroriparian  district,  but  extends  itself  from  this  region 
westward  across  and  through  tbe  Sonoran  district  as  far  as  the  Pacific 
Ocean,  occupying  also  the  Lower  Galifornian  district.  This  distri- 
bution is  only  imitated  by  tbe  Bascanium  Hagelliforme  among  North 
American  reptiles.  The  Central  and  Pacific  districts  are  occupied  by 
another  species,  0.  conflaentus^  which  also  extends  over  the  northern 
part  of  the  Sonoran  district.  To  the  latter  are  confined  five  species: 
C.  molo88USj  0.  tigris^  C.  cerastesj  0.  lepidus,  and  0.  pyrrhusj  which  are 
all  of  rather  small  dimensions  except  the  first  and  last  named.  Two 
others  are  confined  to  the  Lower  Galifornian  Peninsula,  (7.  mitckeUii  and 
0.  enyo,  while  two  are  restricted  to  the  Mexican  plateau  and  its  western 
slope,  tbe  O.  polyatictus  and  C,  basiliscus. 

The  variation  in  structure  of  these  species  is  not  great,  and  they 
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tbrm  a  compact  generic  division.  Dr.  Cones  has  proposed  to  separate 
the  0.  cerastes  as  type  of  a  separate  genus  distinguished  by  the  prolon- 
gation of  the  free  border  of  the  superciliary  plate  into  a  hornlike  pro- 
cess. Were  this  process  distinctly  articulated  at  the  base  from  the 
superciliary  plate,  as  is  the  case  in  the  viperine  genus  Oerastes,  we 
should  be  compelled  to  adopt  such  a  division ;  but  at  present  I  do  not 
seethe  way  to  separate  it,  especially  as  the  process  is  often  but  little 
pronounced.  I  have  also  proposed  a  generic  division  for  the  0.  l^idus 
based  on  the  single  nasal  plate,  but  the  plate  is  sometimes  divided  in 
party  and  for  the  present  I  do  not  adopt  the  division  or  at  least  until  I 
can  see  more  specimens  of  the  species. 

The  origin  of  the  curious  epidermal  structure  at  the  end  of  the  tail 
known  as  the  rattle  is  as  yet  a  subject  of  speculation  only.  We  have, 
however,  so  many  rudiments  of  it  in  other  generic  divisions  of  tho  Gro 
talidsB  that  its  origin  from  some  of  these  is  evident,  and  that  it  oc- 
curred at  no  very  late  period  of  geologic  time  is  probable.  The  terminal 
caudal  vertebrae  are  coositied  and  compressed  and  expanded  into  a 
vertical  body  which  enters  the  tirst  or  basal  button  of  the  rattle.  Such 
a  modification  is  found  in  a  rudimental  condition  in  the  genus  Laohesis, 
where  it  is  covered  by  a  simple  horny  sheath,  grooved  at  the  sides.  In 
Grotalophorus  the  rattle  is  of  absolutely  and  relatively  small  size,  and 
here  we  can  see  the  beginnings  of  the  segmentation  and  inflation  of  the 
joints,  which  constitutes  the  perfected  structure.  The  physiology  of  for- 
mation of  these  segments  has  not  been  studied  as  yet,  but  the  general 
theitry  of  the  origin  of  the  entire  stricture  is  probably  the  same  in  this 
case  as  in  others  in  the  animal  kingdom.  The  violent  vibrations  into 
which  most  snakes  throw  their  tails  when  excited  ha^  determined  nu- 
tritive processes  to  its  extremity  and  produced  the  excessive  growth. 

The  species  of  this  genus  are  of  rather  sluggish  movements,  and  are 
not  quick  to  bite,  unless  trodden  on.  They  throw  the  body  into  a  coil 
and  sound  the  rattle,  giving  a  sigmoid  flexure  to  the  anterior  part  of 
the  body,  on  which  the  head  is  poised  with  open  mouth  ready  for 
action.  At  this  time  drops  of  the  poisonous  saliva  fall  from  the  fangs, 
and  by  a  violent  expulsion  of  air  from  the  lungs  are  thrown  at  their 
enemy.  In  the  act  of  biting  the  movement  is  threefold.  First,  there  is 
the  spring  of  the  body,  which  never  exceeds  two-thirds  of  its  length  ; 
second,  the  bito  proper,  caused  by  the  seizing  by  the  jaws ;  and,  third, 
the  clutch  with  the  fangs  themselves,  which  are  moved  freely  backwards 
and  forwards  by  the  flexor  and  extensor  muscles  of  the  maxillary  bone 
on  the  prefrontal  as  a  fixed  point.  This  grasping  movement  may  be 
observed  in  Crotali  when  very  much  excited  and  anxious  to  bite,  and 
may  be  performed  by  the  snake's  head  when  severed  from  the  body.  I 
had  a  narrow  escape  from  being  bitten  in  this  way  by  the  head  of  a 
Orotalus  molossuSj  which  was  attached  to  the  body  by  skin  only. 

Rattlesnakes  live  in  all  kinds  of  ground,  but  naturally  persist  longest 
in  rocky  regions,  where  they  have  abundant  places  of  concealment. 
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Some  of  the  species  grow  to  a  very  large  size,  particalarlj  the  C.  ado- 
mawieus  of  North,  aod  the  O.  dturissus  of  Soath  America.  The  former 
is  probably  the  larger  of  the  two ;  at  least  we  have  iuformatioo  of  larger 
specimeus.  I  am  credibly  informed  that  specimens  have  been  found 
on  the  islands  of  the  Oalf  coast  of  Florida  of  8  feet  in  length.  Some . 
specimens  of  the  Western  sabspecies  (7.  a.  atrox  also  reach  a  large  size. 
The  third  species  in  dimensions  is  the  C.  horridusj  which  grows  on  the 
coast  of  North  Carolina  to  a  length  of  5  feet,  and  proportionate  thick- 
ness. The  species  of  the  plains,  (7.  confluentus^  rarely  reaches  so  large 
a  size.  Its  gray-greenish  color  readily  conceals  it  in  the  sparse  vege- 
tation and  it  is  only  observed  when  closely  approached.  It  is  very 
abundant  north  of  the  Missouri  River,  and  extends  north  to  the  Saskat- 
chewan, lieyond  the  line  of  distribution  of  any  other  species. 

The  following  synopsis  of  the  characters  of  the  si)ecies  of  Crotalus  is 
the  result  of  long  familiarity  with  them.  Some  of  the  forms  originally 
regarded  as  species  are  treated  as  subspecies,  owing  to  the  evanescence 
of  their  characters.  In  spite  of  the  subdivision  of  their  head  plates, 
the  homologues  of  the  plates  of  harmless  snakes  may  be  traced.  Thus 
there  are  from  two  to  three  preoculars,  and  from  one  to  four  loreals. 
The  nasals  are  never  more  than  two,  and  the  nostril  is  always  between 
them.  There  is  one  pair  of  geneials.  The  species  of  section  i  display 
homologues  of  internasal  and  prefrontal  plates,  while  the  same,  more 
divided,  are  seen  in  species  of  section  ii. 

The  transitional  forms  or  subspecies  in  this  genus,  as  is  usually  the 
case,  furnish  instructive  evidence  as  to  the  evolution  of  the  characters 
of  the  species.  It  is  not  improbable,  as  already  remarked^  that  their 
origin  is  from  some  genus  like  Lachesis,  which  has  a  scaly  head  and  no 
rattle. 

I.  Top  of  mazzle  with  three  pairs  of  symmetrioal  shields  iu  contact.    (Scales  in 

twenty-nine  rows. ) 

Longitudinal  bands  on  neck;  tail  nni form  brown  above;  four  rows  of  aoales 
below  orbit;  yellow  with  black  rhombs  embracing  yellow  centers. 

C.  duri99U§. 

Longitadiual  bands  on  neck ;  foar  rows  of  scales  below  orbit ;  brown  above 
with  darker,  light  edged  rhombs C.  terri^oiw. 

No  longitudinal  bauds  on  neck;  tail  yellow  brown;  large  ocjjacent  chestnut 
red  yellow -bordered  dorsal  rhombs,  alternating  with  lateral  chestnut 
spots;  labials  fourteen  ;  two  and  three  scales  below  eye. ..  C.  hasilitcua. 

No  longitudinal  bands  on  neck;  tail  black;  brownish  yellow  above,  with  small 
transverse  reddish  dorsal  rhombs,  the  angles  produced  as  vertical 
lateral  bands;  five  scales  below  eye C.  moiauM. 

II.  Top  of  muzzle  with  numerous  scales. 

A.  Nasal  plate  in  contact  with  rostral;  superciliary  border  not  extended  into  a 
process. 
a.  Tail  entirely  black. 
Rostral  plate  elevated;  scales  of  cantbns  rostral  is  larger  than  those  between 
them;  postocular   band  passing  above  mouth  angle;  angular  spou 
above  uniting  into  double  chevroned  cross-bands;  scales  twenty-five; 

C  korriduB. 
aa.  Tail  light,  with  black  cross-bands.  ^ 
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Postociilar  baud  reaohiug  mouth  anterior  to  cautlms;  dorsal  rhooibs  on  a  paler 

ground ;  no  neck  stripes ;  scales  ^J5-9 C.  adamanteu$. 

aaa.  Tail  with  brown  or  indistinct  bands. 
p.  Rostral  plate  more  elevated. 

Muzzle  with  the  marginal  scales  larger  than  the  mediau;  scales  23-7;  three 
rows  of  brown  dorsal  spots,  the  median  large ;  postocular  band  pass- 
ing aboye  oanthusoris C.  oonHnentu9. 

Eight  smooth  longitudinal  plates  on  top  of  muzxle ;  two  loreals;  scales  twenty- 
seven  rows ;  a  postorbital  spot;  five  rows  of  dorsal  spots; 

C  polysiictM. 

Six  smooth  square  plates  on  top  of  muzzle ;  one  loreal ;  scales  twenty-three  rows; 

three  rows  of  dorsal  spots,  the  median  large C,  triseriaiM, 

ftp.  Rostral  plate  less  elevated. 

Eight  smooth  plates  on  top  of  muzzle;  scales  in  twenty-three  rows;  green  with 
black  rings ;  no  postocular  band C.  lepidm. 

Small  smooth  scales  ou  top  of  muzzle ;  one  loreal ;  colors  pale ;  snbquadrate  dorsal 
spots  which  become  transverse  bands  posteriorly C.  tigrxs. 

Small  keele<l  scales  ou  top  of  muzzle ;  two  loreals ;  colors  contrasted;  daik  brown 
spots  above  becoming  first  transverse  rhombic  and  then  cross-bands 
posteriorly;  a  postorbital  band  passing  above  canthus C.  enyo, 

Kk,  Nasal  plate  in  contact  with  rostral;  border  of  superciliary  produced  into  a 
born -like  process. 

Small  smooth  scales  ou  top  of  muzzle ;  colors  pale,  the  dorsal  spots  small ;  cross- 
bands  on  tail  of  the  same  color;  scales  twenty-one  rows  ...  0.  ceraHitf9* 

AAA,  Nasal  plate  separated  from  rostral -by  scales :  superciliary  not  prolonged. 

Boetral  low ;  tail  black-ringed ;  one  loreal  plate ;  yellow  with  quadrate  pnnctu- 
late  brown  dorsal  spots,  becoming  cross-bands  posteriorly; 

C.  mitohelUi. 

Boetral  low;  tail  brown  and  black-ringed;  four  loreal  plates;  red  with  dark 
red  spots  becoming  cross-bands C,  pj/rrkua. 

Crotalus  molosaaa  Bd.  and  Qird. 

Croialut  mola»BU8  Bd.  and  Gird  ,  Cat.  Rept.  N.  Amer.  1853,  p.  10;  Baird,  U.  S.  et  Mex. 

Bound.  Snrv.  Reptile,  1859,  p.  14  ;  Cope  Check  List  N.  Am.  Batrach.  and 

Rept.  1875,  p.  33;  Cope  and  Yarrow  U.  S.  G.  G.  Snrv.  W.  of  100th  Mer. 

V,  1875,  p.  533 ;  Cope  Proc.  Acad.  Phila.,  1883,  p.  12. 
CrotaluiornatM  Hallowell,  Proc.  A.  N.  S.  Phila.  vii,  1854,  192,  U.  8.  Pac.  R.  R.  Expl. 

Rept.,  1859 ;  Parke's  Rept.  Reptiles,  p.  23. 
Icones.  U.  8.  Pac.  R.  R.  Rept.  Reptiles,  xxiv,  f.  5.    Ibid.,  Parke's  Rept.  tab.  li.  U. 

8.  and  Mex.  Bound.  Surv.,  tab.  iii. 

The  SoDorau  region ;  as  yet  only  near  the  Mexican  bouiulary. 

Crotaloa  adamanteus  Beau  v. 

Palisot  de  Beau  vols  Traus.  Amer.  Philos.  Soc.  iv,  1799,  368 ;  Cope,  Check  List  N.  Amer. 
Batr.  Rept.  1875,  p.  33. 

The  sabspecies  differ  as  follows: 
Entire  tup  of  head  covered  with  irregular  flat  scuta  larger  than  the  usual  scales; 
body  colors  paler  than  tail  bands ;  dorsal  rhombs  with  truocnted  angles; 

one  loreal  plate C.  a,  scutulattu. 

Top  of  head  with  large  plates  on  canthus  rostralis,  but  scales  elsewhere;  two  loreal 
plates ;  dorsal  rhombs  complete,  not  paler  than  caudal  bands ;  last 

caudal  band  a  wide  ring ^^  .    i^.^,^  ^'  ^'  a<i<>"MiiteM. 

Proc.  N.  M.  91 44  .^<'.3  ^^-^-  i  >  >v^^oQle 
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Top  of  head  with  plates  on  nanthas,  and  f»oales  between ;  generally  one  loieal  plate; 
dorsal  rhombs  paler  than  bands  of  tail,  which  is  not  black  at  end; 

C.  a,alr9i. 
Scales  of  oanthos  rostralis  not  larger  than  those  between  them ;  one  loreal  plate; 
red,  dorsal  rhombs  not  distinct ;  tail  white  with  black  bands ; 

C.  a.  nktr. 

Crotalua  adamantaoa  acntnlataa  Kenn. 

Cope,  Check  List  Batr.  Rept.  N.  Amer.,  1875,  p.  33;  Report  U.  S.  6.  G.  Snrv.  W.  100th 
Mer.,  V.  1875,  p.  607;  Proc.  Am.  Philos.  Soc,  1885,  p.  287. 

Ckiudisona  scutulata  Kenn.,  Proc.  Acad.  Phila.  1860^  p.  207 ;  Cope,  Proc  Acad.  Phils., 
1866,  p  307-309. 

Arizona  and  Ghihaahua. 

Crotalua  adamanteus  adamanteua  Bean  v. 

Cope,  Check  List  Batr.  Rept.  N.  Amer.,  1875,  p.  33. 

Crotalus  adamanteus  Pal.  de  Beanvois,  Trans.  Am.  Phil.  Soi\  iv,  1799,  368;  Holbrook, 

N.  Am.  Uerp.,  Ill,  1842,  17;  Bd.  and  Gird..  Cat.  Serpt.  N.  Amer.  1333, 

p.  3 ;  Le  Conte,  South.  Med.  and  Snrg.  Jonm.  ix,  1853, 664,  Jan  Icon. 

Gen.  Ofid.  46  ii,  Fig.  2. 
Crvtalus  harridus  Bonnat.     Ophiologie,  1790,  p.  I.  £xcl.  cit.  Linn.  Hub.  Ad.  Fried,  et 

Tab. 
Crotalus  rhomhifer  Latreille,  Hist.  Rept.  iii,  1801,  197";  Daudin,  Hist.  Rept.,v,  1802, 

525;  Dnm^ril,  Bibron,  Erp.  Gen.,  vii,  1854,  1471. 
Crotalus  duHssus  Shaw,  Gen.  Zool.,  ii,  1802,  333. 
Crotalus  terrificus .Lb  Coute,  Proc.  Acad.  Nat.  Sci.  Phila.  Yi,  1853;  Exclus.  homos. 

Caudisona  terrifioa  Laur.  p.  418;  Cope,  loc.  cit.  1859,  p.  337.    Exclai. 

homon.  terrifica  Laur. 
Crotalus  oregonus  Hoi  brook,  N.  Amer.  Herp.  lu,  1842,  21 ;  Bd.  and  Gird. ;  Cat.  Serpt. 

1853,  p.  145. 
Icones,  tShaw,  Gen.  Zool.  iii,  t.  iv  xxxix.    Daudin,  Hist.  Rept.  v,  PI.  ix.  Figs.  22, 

23.    Holbrook,  N.  Amer.  Herp.,  lu,  t.  ii.     U.  S.  Pacific  R.   R.  Rept 

Reptiles,  tab.  xxiv,  f.  2. 

Aastroriparian  region. 

Crotalua  adamanteua  atrox  Bd.  and  Gird. 

Cope,  Check  List  Batr.  Rept,  N.  Amer.,  1875,  p.  33;  Report  U.  S.  G.  G.  Survey  W. 

100th  Mer.  v,  1875,  p.  607. 
Crotalus  atrox  Bd.  and  Gird.,  Cat.  Serp.  N.  Amer.,  ia53,  p.  5 ;  Baird,  U.  S.  and  Mez. 

Bound.  Surv.  Reptiles,  1859,  p.  1 ;  U.  S.  Pacific    R.  R.   Rept.,   x,   Whipple's 

Rept. 
Icones,  U.  S.  and  Pac.  R.  R.  Rept.  Reptiles,  t.  xxiv,  f.   3,  U.  S.  and  Mex.   Boond. 

Surv.,  Reptiles,  t,  i.     Crotalus  adamanteus  Jan,  Icon.  Gen.  Ofid.  iii,  46,  ii,  Fig.  1. 

Sonoran  region ;  dry  parts  of  Texas ;  Lower  Galifonii&. 
Crotalus  adamanteua  ruber  Cope. 

Bostral  plate  a  little  wider  than  high ;  plates  of  upper  side  of  can- 
thus  rostralis  smaller  than  in  other  subspecies,  the  posterior  especially 
smaller  than  the  anterior,  and  partly  decurved  laterally.  One  loreaL 
Five  rows  of  scales  between  orbit  and  labial;  eight  rows  between  super- 
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ciliary  plates.  Second  pair  of  inferior  labials  ^ith  the  marginal  portion 
cut  off  from  the  postsymphyseal  portion.    (Pebaps  an  abnormality.; 

The  color  is  light  red,  marked  above  with  deep  red  spots.  These 
are  of  a  longitadinal  oval  form  anteriorly,  but  posteriorly  they  have 
a  diamond-shaped  form.  They  have  no  distinct  lateral  borders,  either 
light  or  dark;  but  they  are  separated  on  the  median  line  of  the  back 
by  a  single  row  of  yellow-tipped  scales.  Traces  of  brownish  red  indefi- 
nite spots  opposite  their  lateral  angles  as  well  as  their  intervals. 
Head  without  marking,  except  a  faint  trace  of  a  pale  line  from  the  eye 
tothe  border  of  the  mouth  below  it.  Inferior  surfaces  yellow.  Tail 
white  with  five  black  cross  bands,  of  which  all  but  the  first  are  com- 
plete rings. 

9209;  27,17:  186,26:  1245»»  (with  rattle);  122'""' with  rattle ;  rattle 
(seven  joints  and  a  button)  44*°°*. 

This  peculiar  and  handsome  form  is  connected  with  the  subspecies 
atrox  by  the  specimen  8856,  which  has  a  similar  head  scntellation. 
The  absence  of  either  light  or  dark  borders  to  the  dorsal  spots  in  the 
C,  a.  ruber  gives  it  a  much  more  aberrant  appearance. 

Crotalus  adamanteus  ruber  Cope. 
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Crotalus  confiuentus  Say. 

Say  LoDgs.  Exped.  Bocky  Moan  tains  ii,  1823,  48  ;  Cope  Check  List  N.  Amer.  Batr. 
Kept.,  1875,  p.  33,  Coues'  Report  U.  S.  G.  G.  Survey  W.  of  100th  Mer.,  p.  604 ; 
Cope,  Proc.  Acad.  Phila.,  1883,  p.  11. 

Top  of  muzzle  with  smaller  scales  between  large  ones  of  the  can- 
thus  rostralis.  Bostral  plate  elevated,  in  contact  with  the  prenasal. 
One  or  two  loreals;  three  or  four  rows  between  eye  and  labial  scales. 
Body  scales  in  twenty-three  to  twenty-seven  rows,  all  keeled  except 
the  external  three  on  each  side. 

Color  light  brown,  with  one  row  of  dark-brown  spots,  usually  paler 
edged  on  the  median  line  of  the  back,  which  are  generally  longer  than 
wide  anteriorly,  but  soon  become  transversely  oval,  and  ultimately  as- 
sume the  form  of  crossbauds.  Tail  of  the  same  color  as  the  body,  witli 
crossbands  of  the  color  of  the  dorsal  spots.  Belly  unspotted,  but  with 
dark  shades  in  some  forms. 

Four  well-defined  subspecies  are  embraced  in  this  species;  they  are 
defined  as  follows : 

Cephalic  scales  larger ;  four  rows  between  superciliary  plates ;  four  rows  below  orbit ; 
dorsal  spots  and  cephalic  bands  light  edged ;  few  posterior  crossbands.  con/Zueit/iM. 

Cephalic  scales  intermediate;  six  rows  between  superciliaries;  three  rows  below 
orbit  (probably  sometimes  four) ;  dorsal  spots  square,  with  the  headbands  not 
light-edged;  posterior  crossbands  more  numerous;  colors  dotted  with  brown 
specks pulverulentus. 
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Cephalic  ecftles  smallest ;  eight  rows  between  supeiciliaries ;  fonr  rows  below  ocbii; 
dorsal  spots  with  light  centers  and  brown  borders  light-edged  or  not ;  headbsads 
obsolete;  namerous  posterior  crossbands leeonteL 

Head  scales  small  as  in  C  c.  lecontei ;  colors  dark  ;  dorsal  spots  and  bands  not  pale- 
centered  and  closer  together  than  in  C  c.  lecontei;  head  wide,  roanded..  Jnei/flr. 

The  distribation  of  these  subspecies  is  as  follows :  The  typical  one  in- 
habits the  plaius,  incladiug  also  western  Texas  and  soothern  Galiforoia; 
0.  c.  lecontei  belongs  to  the  Great  Basin;  the  C.c.puherulentusi^  a  form 
of  the  Sonoran  district;  while  the  C.  c.  lucifer  Inhabits  the  Pacific  dis- 
trict to  its  eastern  limit,  the  northern  Kocky  Mountains. 

Crotalas  oonfluenttia  conflaentns  Say. 

Cope,  Proc.  Acad.  Fhila.,  1883«p.  11. 

Crotalus  confluents  Say,  Long's  Exped.  Rockj  Mts.,  ii,  18;^  p.  48;  Bd.  and  Gird. 
Cat.  Serpt.  1853,  N.  Amer.,  p.  8 ;  Baird,  U.  S.  and  P.  R.  K.  Snrv.  Bept.,  189», 
Whipple's  Sept.,  p.  40;  U.  8.  and  Mex.  Bound.  Snrv.,  Reptiles,  p.  14;  Cooper  et 
Suckley,  Nat.  Uist.  Wash.,  1859,  Ter.,  p.  295. 

loones.— Sitgreave's  Exped.  Colorado  and  Zuni,  Tab.  xviii,  (icon,  p^.),  U.  8.  Pac  B. 
R.  SnrT.  Rept.,  Reptiles,  Tab.  xxiv,  Fig.  4 ;  Ibid.y  Williamson's  Rept.,  Reptiles, 
Tab.  Ill ;   Cooper  and  Suckley,  Nat.  Hist.  Wash.  Ter.,  Tab.  xii. 

Central  and  Sonoran  regions ;  southern  California. 
Crotalus  confltientaa  pulvemlentua  Cope. 

Proc.  Acad.  Phila.,  1883,  p.  11. 
Southern  New  Mexico. 

Crotaloa  confluentua  lecontei  Hallow. 

Crotalus  lecontei  Hallow.,  Proc.  Acad.  Nat.  Sci.  Phila.,  vi,  1853,  p.  80;  Rept.  Exp. 
Zu&i  and  Colorado  River,  Sitgreares,  p.  139, 1653;  U.  S.  Pac.  R.  R.  Rept.,  x;  Wil- 
liamson's Rept.,  ie59,p.  18. 

Crotalue  eonfluentue  lucifer  Cope,  Proc.  Phila.  Acad.,  1883,  p.  77. 

The  Great  Basin  (Oregon  to  Arizona). 

Crotalus  confluentaa  lucifer  Bd.  and  Gird. 

Crotalus  lucifer  Bd.  and  Gird.,  Proc.  Acad.  Nat.  Sci.  Phila.,  1852,  p.  177,  et  (1853) 
Cat.  p.  e,  Girard,  Herpetology,  U.  S.  Expl.  Exped.  1858,  p.  187;  Baird,  U.  8.  Pacit 
R.  R.  Rept.,  x;  Williamson's  Rept.,  1859,  p.  10;  Cooper  et  Snckley,  Nat.  Hist. 
Wash.  Ter.,  1859,  p.  295. 

Icones.— U.  S.  Pac.  R.  R.  Sorv.  Rept.,  Williamson's  Rept.,  Reptiles,  Tab.  xi;  Girard, 
Herp.,  U.  S.  Exp. ;  Tab.xv,  Figs.  1-6. 

Pacific  Region. 

Crotalus  lepidus  Kenn. 

Crotalus  lepidus  Kennicott,  Proc.  Acad.,  Phila.,  1861,  Phila.,  p.  206;  Cope^  toe  at 

1873,  p.  13. 
AploaspU  lepida  Cope,  Report  U.  S.  G.G.  Sury.  W.  of  100th  Mer.,  1875,  p.  535;  Cope 

Check  List  Batr.,  Rept.  N.  Amer.,  p.  33. 

New  Mexico }  south  Arizona. 
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CrotaluB  tigrls  Kenn. 

Crotalue  tigrie  Keuuicott,  U.  S.  and  Mex.  Bound.  Snrv.,  ii,  1859,  p.  14;  Cope  in  Yar- 
row, U.  S.  G.  G.  Surv.  W.  of  100th  Mer.,  v,  187r>,  p.  534 ;  Cop©  Check  List  N. 
Amer.  Batr.,  Kept.,  1875,  p.  33. 

Icones.— U.  S.  Mex.  Bound.  Surv.,  loc,  ciU^  Tah.  iv. 

New  Mexico ;  Arizona 

Crotalus  enyo  Cope. 

Crotaltu  enyo  Cope,  Proc.  Acad.  Phila.,  1661,  p.  293;  Cope,  Check  List  N.  Amer. 
Batrach.  and  Reptiles,  1875,  p.  33. 

Lower  California ;  southern  California. 

Crotalus  horridus  Linn. 

Syst.  Nat.,  Ed.  X,  1758,  p.  214,  et  xii,  i,  176G,  p.  572;  Prim6  cit.,  Mas.  Ad.  Fr.,  i,  39; 
ubi  "  Frons  tecta  squamisobtusissimus.palpebrsBsaperioresplanse  magnta  "  lega- 
tor. PorroCatesby  Caro.  Hist.  (A.)  et  AincBnitat.  Acad.  (B.)  citantnr.  (A.  **Vip&ra 
caudMOfia,  Americana "  et  ** F.  C,  a.  minor"  describuniur,  pp.  41,  42;  sedV.C,  a.  minor 
capuUcutia  magnis instrucium  habei.")  (B.  In.Amcdn.  Acad, ,  ii,  p.  139, C.  durissa  (hi0us 
enumerationis)  (Amoen,  Acad.,  I,  500)  dtatur!  ei  *^Virginianis  rattlesnake"  denamina 
tvr !)  Secundo  cit.  Seba,  95,  f.  i,  ubi  C.  terrifioa  delineator ! !  Shaw  Gen.  Zool.,  ill, 
1802,  p.  317;  Cuvier,  R^gne  Animal,  ii,  1817,  p.  78;  Gray,  Synopsis  Rep t.,  1830,  p.  78; 
Gnorin  Incongr.,  R.  Anim.,  f  1830,  Tab.  u.  23,  f.  2;  Griffith,  Cnv.  Kdgne  Animal, 
IX,  ia31,  p.  267;  Le  Conte,  Proc.  Acad.  Nat.  Sci.,  Fhila.,  vi,  1853,  p.  417;  Cope, 
Proc.  Acad.  Phila.,  1859,  p.  338. 

Crotalus  durissvs  Latreille,  Hist.  Rept.,  iii,  1801,  p.  190;  "Daadin,  Hist.  Rept.,  v, 
1802,  p.  304,  exolus.  cit.  Linu.,  Lanrenti,  Lac6p. ;  Harlan,  Joom.  Acad.  Nat. 
Sci.,  Phila.,  1825,  p.  368,  exclus.  cit.  Linn.,  Laur. ;  Ibid.,  Med.  and  Phys.  Res., 
1825,  p.  132 ;  Schlegel,  Essai  sur  le  Phys.  Serp.,  ii,  1837,  p.  365,  exclas.  descrip. 
color.,  p.  366,  et  homon,  Uropaophus  trisetiatus  Wagl.,  et  Crot  oonjluentus  Say; 
Storer,  Report  Rept.  Mass.,  1839,  p.  233;  Holbrook,  N.  Amer.  Herp.,  iii,  1842,  p. 
9,  exclas.  cit  Linn. ;  Dekay,  Zool.  of  New  York,  Pt.  iii,  1842,  p.  5.%  exclns. 
cit.  Linn.,  Say,  Le  Conte,  Sonthem  Med.  and  Sarg.  Joum.,  1853,  p.  663;  Bd.  and 
Gird.,  Cat.  Serp.  Smiths.  Inst.,  1853,  p.  I,  exclus.  cit.  Linn.,  Baird,  Serpents  of 
New  York,  1854,  p.  9,  exclas.  cit.  Linn.,  Dam^ril,  et  Bibron,  Erp.  Gen.,  vii.  1854, 
p.  1465,  exclus.  cit.  Linn.,  Latreille,  Wagler,  Baird,  U.  S.  Pac.  R.  R.  Expl.  Surv., 
X,  1859.  Whipple's  Rept.  Reptiles,  1859,  p.  39,  exclas.  cit.  Linn. ;  f  Jan.  Rev.  et 
Mag.  de  Zool.,  1859,  p.  153 ;  Jan.  Icon.,  Gen.  Ofid.,  iii,  p.  46;  Figs.  1  and  2. 

'*  Crotalus  atrioaudatus  Latreille,  Hist.  Rept.,  ill,  1801,  p.  209 ; "  t  Boie,  Isis  von  Oken, 
1827,  p.  562 ;  Wagler,  Nat.  Syst.  Amphib,,  1830,  p.  177 ;  Gray,  Zool.  Miscell.,  1842, 
p.  51. 

Uroorotalon  durissus  Fitzinger,  Syst.  Rept.,  1843,  p.  29. 

Urosophus  durisstu  Gray,  Cat.  Brit.  Mas.,  1849,  p.  19,  exclas.  cit.  Linn,  et  homon. 
Confluentus  Say,  rhombifer  hAtT.,Jriseriatus  Wiegm,,  Wagl.,  Gray. 

t  Crotalus  oatesbad  Hempr.,  Fitz.,  Neae  class,  1826,  p.  63,  fide  Gray. 

t  Urocrotalon  Catesbyanum  Fitz.,  Diesing,  Syst.  Helminth.,  ii,  1851,  p.  431. 
Jcones.— Catesby,  Hist.  Car.,  ii,  Tab.  XLii ;  Lac^pMe,  Serp.;  ii,  Tab.,  xviu,  f.  3. ;  Shaw. 
Zo61.,  Ill,  T.  Lxxxvii.  Dandin,  v.  Tab.  lxviii.  Gaerin,  Iconogr.  R.  Animal,  T. 
xxiii,  £  2;  Schlegel,  Essai,  xx,  f.  15,  16;  Diet.  Univ.  Hist.,  Nat.  Atlas,  n,  T. 
xin,  f.  1;  Dam.,  Bibr.  Erp.,  Gen.  Atlas,  t.  lxxxiv,  bis.  Fig.  1;  Holbrook,  N. 
Amer.  Herp.,  iii,  T.  1;  Dekay,  Zool.  New  York,  Pt.  in.  Atlas,  Fig.  19;  Baird^ 
Serp.  New  York,  T.  i,  f.  1 ;  U.  S.  Pac.  R.  R.  Expl.  Rept.  x,  Reptiles,  T.  xxiv.  Fig.  1. 

Eastern  and  Austroriparian  regions,  except  Floridian  district ;  river 
bottoms  of  eastern  part  of  central  region  to  central  Kansas. 
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This  18  not  the  0.  durissus  of  Linn,  as  supposed  by  varions  anthon. 
That  the  latter  name  applies  to  the  Soath  American  species  is  shown 
by  the  description  given  by  LiuDaens  Syst.  Nat.  Ed.  xu,  1766,  p.  572. 

Crotalns  cerastes  Hallow. 

Crotalua  oerasteM  HolloweU,  Proc.  Acad.  Nat.  Sci.,  1854,  Phila.,  p.  9^;  Hallowen, 
U.  S.  Pac.  R.  R.  Expl.  Report,  1859 ;  Williamson's  Rept.  Reptiles,  p.  17 ;  Bsinl, 
U.  8.  aud  Mex.  Boand.  Surv.,  1859,  Reptiles,  p.  14 ;  Cope  Check  List  N.  Amer. 
Batr.,  1875,  Rept.  33. 

Crotalus  i^:chmophry8)  cerastes  Cones,  Report  U.  S.  6. 0.  Siiry.  W.  of  100th  Mer.,  187S, 
p.  609. 

Arizona. 

CrotaluB  mitchellii  Cope. 

Crotahts  mitehelUi  Cope,  Proc.  Acad  Phila.,  1861,  p.  293,  Check  List,  N.  Amer.  Bstr. 
Rept.,  Cope,  1875,  p. :» ;  Copo ;  Yarrow  in  Report  U.  S.  Geol.  6.  Snrr.  W.  of  100th 
Mer.,  1875,  p.  535. 

Lower  California ;  southern  California. 

Crotalus  pyrrhus  Cope. 

Caudisona  pyrrha  Cope,  Proc.  Acad.  Phila.,  1886,  pp.  308-310;    Coaes,  U.  8.  0.  O. 

Surv.  W.  of  100th  Mer.,  1875,  p.  608. 
Crotalus  pyrrhus  Cope.,  U.  S.  G.  G.  Surv.  W.  of  100th  Mer.,  1875,  p.  535,  PI.  xxii; 

Check  List,  Batr.,  Rept.  N.  Amer.,  p.  33. 

Arizona;  Lower  California,  (Angel  Id.  teste  Tarrow). 
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NOTE  ON  THE  GENUS  HIATULA  OF   LACfePfeDE   OR   TAUTOQA  OF 

MITCHILL. 

BY 

Theodore  Gill,  M.  I).,  Ph.  D. 

In  the  twelfth  edition  of  the  ''  Systema  Naturse/'  p.  475,  Linnseas 
named  a  Labroid  fish  Lahrus  hiatula :  the  name  was  based  on  ^<  a  half- 
skin  withont  anal  fin,"  still  preserved  in  the  Linnsean  collection,  and 
which  was  recognized  by  Messrs.  Goode  and  Bean  as  the  Tautoga  onitis. 
(Proc.  U.  S.  Nat.  Mus.,  1882,  p  .  571),  after  it  had  already  been  identi- 
fied with  it  by  previous  authors.  Upon  this  fish  Lac6p^de  (V.  2,  p.  522) 
based  a  genns  for  which  he  appropriated  the  name  Hiatula.  In  1883 
(Proc.  U.  8.  Nat.  Mas.,  1882,  p.  571),  Messrs.  Jordan  and  Gilbert  pro- 
posed to  replace  the  generic  name  Tautoga  of  Mitchill,  previously  gen- 
erally used,  by  Hiatula  and  under  the  name  Hiatula  onitis  the  species 
was  entered  in  their  "  Synopsis  of  the  Pishes  of  North  America"  (p. 
600)  and  in  many  later  publications.  The  name  itself  and  the  incidents 
connected  with  it  are  so  repugnant  to  one's  sense  of  propriety  that 
doubtless  all  that  have  adopted  it  have  done  so  with  reluctance.  The 
fact  that  it  need  not  be  retained,  or  rather  that  it  can  not  be  legiti- 
mately retained,  will  therefore  doubtless  be  welcomed. 

The  name  Hiatula  has  been  given  to  four  dififerent  associations  of 
species  or  peculiar  species,  viz : 

HIATULA. 

MartiDi,  Yerzeiohniss  einer  aaserlesenen  Sammlnng  von  Naturalien  und  Kanstsaohen 

u.  8.  w.,  p.  141,  1774  (Solen,  etc.). 
Modeer,  K.  Vet.  Acad.  Handl.,  p.  178,  1793. 
Lacep^de,  Hist.  Nat.  Poissons,  v,  2,  p.  522, 1800. 
Swainson,  EleraentB  Mod.  Conch,  p.  14, 1835  (Agaronia  Gray.) 

Inasmuch  as  Modeer  at  least  was  a  binomial  author,  his  name  has 
unquestionable  priority  over  Lac^pMe's,  and  consequently  precludes  the 
adoption  of  the  same  for  the  genus  of  fishes,  whatever  may  be  thought 
of  the  merits  of  the  genns  proposed  for  the  bivalve  shells.  Modeer's 
name  has  been  adopted,  however,  by  various  recent  authorities  on  Mol- 
Insks  as  the  designation  of  the  genus  otherwise  called  Soletellina^  or 
Solenotellinay  by  Blainville ;  among  those  who  have  thus  adopted  the 
name  are  Tryon  in  his  Manual  of  Gonchology  (y,  3,  p.  167),  and  Prof 
Hutton,  in  his  <^  Revision  of  the  Becent  Lamellibranchiata  of  New  Zea- 
land'' (Proc.  Linn.  Soc.  New  South  Wales,  v.  9,  p.  620, 1884). 

Proceedings  National  Mnsenm,  VoL  XIV— No.  683. 
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NOTE  ON  THE  GENUS    CHONERHINUS  OR  XENOPTERUS. 

BY 

Theodobb  Gill,  M.  D.,  Ph.  D. 


In  Dr.  GuDther's  Gatalogne  of  the  Fishes  in  the  British  Masenm, 
(vol.  8,  p.  270, 1870)  in  the  sabfamily  Tetrodontina  (which  inclndes  the 
Tetrodantidce  and  DiodontidcB)  a  genas  is  admitted  with  the  follow- 
ing data  : 

2.  Xenoptems. 

Xenopterua  Bibron,  Rev.  Zool.,  1855,  p.  281. 

Chanerhinue  Bleek.,  Atl.  Ichth.  Gymnod.,  p.  77  (not  before  characterized). 

The  data  thus  given  are  qnite  misleading,  bat  in  almost  every  year 
since  1870  there  has  been  some  reference  to  the  genus  in  question  in 
which  they  have  been  assumed  to  be  correct.  In  an  important  me- 
moir by  Dr.  Yinciguerra  on  the  Fishes  of  Burma,  just  published,  and 
even  by  Dr.  Jordan,  Xenopterus  has  been  used  instead  of  Chonerhinus  or 
Chonerhinos.  In  fact,  the  only  one  who  has  accepted  either  form  of 
the  name  except  its  inventor  has  been  myself.*  The  reasons  why  I 
have  used  that  name  rather  than  Xenopterus  I  will  now  give,  for  such 
are  called  for  in  view  of  the  fact  that  for  over  twenty  years  a  false  light 
has  been  followed  without  any  other  discovering  the  truth. 

II. 

In  1854  Dr.  Bleeker,  in  his  "  Vijfde  Bijdrage  tot  de  Kennis  der  ich- 
thyologische  Fauna  van  Gelebes,"  proposed  a  new  generic  name  for  the 
Teiraodan  modestttsi  and  T,  tiarittis  and  gave  diagnoses  of  four  genera 
into  which  T€tra4>don  was  subdivided  by  him.  The  new  genus  was 
thus  defined :  "  Ckonerhinos  Blkr.  door  trechtervormige  verdieping  ter 
plaatse  der  neusopeningen  met  verhevenc  randen,  lange  rug-  en  aars* 
viunen,  zigtbare  zijlijn  en  ongekielden  rug." 

In  other  words,  and  iu  plain  English,  it  is  proposed  to  distinguish 
T.  modestus  and  T.  naritus  generically  from  Tatraa^an  because  there  are, 
in  place  of  the  nasal  openiugs,  funnel-shaped  depressions  with  raised 
margins }  long  dorsal  and  anal  fins ;  a  conspicuous  lateral  line,  and  a 
keelless  back. 

*Chonerh%nid<B  Gill,  Proc.  U.  8.  Nat.  Mas.,  1884,  p.  423. 

tTbe  name  **  Chonerhinoa  modestus=Tetr.  modestua  Blkr.  ib.  N.T.  i,  p.  !(>,  iii  440" 
occurs  in  the  N.  T.,  v.  7,  p.  09. 

Proceedings  National  Moeeum,  Vol.  XlV—No.  884. 
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The  diagnosis  will  be  thas  seen  to  be  sufficient  if  not  complete  and 
as  good  as  those  sabsequentlj  given  by  Bibron  and  Oiinther.  Dr. 
OUnther  conld  not  have  noted  that  <<  Ghonerhinus  "  was  ^*  not  beforo 
characterized"  if  he  had  known  Bleeker's  memoir,  which,  it  is  to  be 
borne  in  mind,  is  not  referred  to  by  him. 

In  1855  M.  Augnste  Dnm^ril  published  extracts  from  unpublished 
MSS.  of  the  late  M.  Bibron  relative  to  the  gymnodont  plectoguaths,  and 
among  them  a  diagnosis  of  a  genus  called  XinopUrej*  viz : 

10®  O.  Xinoptire  Bib.  (^^vo?,  Strange,  inusit^;  nrepo^^  nageoires). 
<<Narines'en  forme  de  oupule  pliss^  int^rieurement.— Des  Opines  sur  les 
c6t6s  de  la  t^te  et  le  ventre  seulement.  Bpipt^re  et  hypopt^re  beanconp 
plus  longues  que  hautes;  uropt^re  arrondie." 

Eap^  unique :  X.  Bellangerii  Bib. 

In  1878  Gill  t  adopted  the  name  Xenapterus  and  made  the  genus  the 
type  of  a  subfamily  Xenapterince. 

In  1880  Dr.  Oiinther  (  degraded  the  genus  to  a  subdivision  of  Tet- 
rodoHj  under  which  it  would  only  appear  as  a  section. 

In  1884  Gill§  recognized  the  priority  of  Ohanerhinua  and  raised  the 
including  group  to  family  rank  under  the  name  Chonerhinid^e. 

In  1886  Jordan  and  Edward8,||  with  reference  to  the  considerable 
number  of  dorsal  and  anal  rays  in  Lagoo^kalusj  expressed  the  opinion 
that  <^  this  increase  in  the  number  of  fin  rays  marks  a  slight  step  in  the 
direction  of  the  genus  Xenoptenut  (Ohonerhinus).'^  They  also  accepted 
the  <^  family  of  TetraodantidaBas  including  all  the  Plectognathoos  fishes 
in  which  the  teeth  in  each  jaw  are  coalesced  into  a  bony  plate,  which 
in  each  jaw  is  divided  by  a  median  suture,"  but  restricted  the  name 
Tetra4)dontin(e  to  the  Tetrojodoniidce  as  limited  by  me  in  1884.  They  ex- 
cluded Xenopterua  from  both  their  subfamilies  by  the  terms  of  their 
diagnoses  and  consequently  by  implication  admitted  the  subfamily 
XenopteriruB. 

III. 

It  will  thus  be  seen  that  in  1855  (1)  the  name  Xinopt^e  was  alone 
given  and  (2)  no  described  type  was  mentioned.  For  both  reasons, 
therefore,  some  naturalists  at  least  (and  for  the  first,  President  Jordan 
certainly),  if  the  facts  were  known,  would  reject  the  namc^T  On  the 
other  hand,  (1)  a  good  Latin  name  was  given  by  Bleeker,  (2)  described 
species  were  specified,  (3)  a  good  generic  diagnosis  was  supplied,  and 
(4)  the  given  name  was  published  before  any  other.    Unquestionably, 

*  Note  sur  no  travail  in6dit  de  Bibron  relatif  aux  PoiBsons  Piectognathee  Gymno* 
donte.    .     .    .    <Bev.  etMag.  ZooL,  (2,)v.  7,  pp.274-282('i81).  1855. 
t  Gill,  Johnson's  Univ.  Cycl.,  v.  4,  p.  798. 
t  GUnther,  Int.  Study  Fishes,  p.  689. 

I  Gill,  Proc.  U.  S.  Nat.  Mns.,  v.  7,  p.  423. 

II  Jordan  and  Edwards,  U.  S.  Nat.  Mns.,  v.  9,  pp.  2.30-236. 

IT  See  Jordan  and  Edwards,  Proc.  U.  S.  Nat.  Mns.,  v  9,  p.  233. 
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therefore,  the  name  given  by  Bleeker  (being  likewise  not  preoccupied ) 
must  be  accepted. 

The  Latin  form  of  the  generic  name,  Xenopterusj  was  not  given  till 
1857,  when  HoUard  used  it  in  his  memorable  ^'  £tades  snr  les  Oym- 
nodontes,^  the  first  memoir  in  which  the  genera  of  a  large  group  of 
fishes  were  diagnosed  by  details  drawn  from  comparative  anatomy. 

A  summary  of  the  facts  thus  made  known  is  embodied  in  the  follow- 
ing synonymy. 

IV. 
CHONERHINnS. 

SYNONYMY. 

=Ckanerh%noa  Bleeker,  Nat.  Tijd.  Ned.  Indie,  v.  7,  p.  69  (name  only);  p.  259  (char- 
acterized) 1854. 

=X4nopthre  Bibron,  Rev.  et  Mag.  Zool.  (2),  v.  2,  p.  281, 1855.  (Without  refeience  to 
a  dcBcribed  species.) 

=:iXenopieru9  HoUard,  Ann.  Sc.  Nat.  (4),  v.  8,  p.  321,  1857.  {Cranium  of  X  BcHan- 
^eri  figured.) 

=.Ch<merhinus  Bieeker,  Atlas  Ich.  Norland.  Indies,  y.  5,  pp.  49,  77, 1865. 

Teiraodon  6p.  Richardson. 

Tetrodon  sp.  Bleeker  olim,  Gunther,  1880,  1886. 

InasmnchasBleeker  himself  corrected  Chonerhinos  to  Chonerhinus,  I 
have  accepted  the  latter ;  I  am  tempted  to  still  further  change  the 
name  to  Ghonorhinus  (in  analogy  with  ;^a>voeMe?),  but  for  the  present  at 
least  forbear  to  do  so. 


In  1839-1841,  Johannes  Muller,  in  a  note  to  the  third  part  of  his 
Yergleichende  Anatomie  der  Myxinoiden,*  set  apart  a  section  of  the  old 
genns  Tetr<wdon^  as  follows: 

Andere  Tetrodon  haben  keine  Spur  von  Naslochem  und  an  dieser  Stelle  einer  haut- 
artigen  trichterformigen  Tentakel,  Chelonodonf  Nob. 

No  species  was  mentioned  in  connection  with  this  notice. 

The  diagnosis  is  applicable,  so  far  as  it  goes,  to  Ohonerhinus,  and  it  is 
qnite  likely  that  it  was  based  on  that  type.  It  has,  however,  been  ac- 
cepted for  a  section  inclnding  the  ^' Tetrodon patoca^^  ^^T.viridipunctatus,^ 
and  "  T.  Waandersiij^  as  by  Dr.  Gunther  (Cat.  Fishes  B.  M.,  v.  8,  pp, 
272,  288),  defined  as  follows : 

C.  A  simple,  non- perforate  nasal  cavity  with  a  fringed  edge.  Body  spiny:  Chelo- 
nadimy  Miill. 

As  I  have  none  of  the  species  mentioned  I  hold  opinion  in  abeyance. 

«  Abhaudl.  Berliu,  Akad.,  1839,  p.  253, 1841. 
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ON  THE  GENUS  GNATHANACANTHUS  OF  BLEEKER. 

BY 

Theodore  Gill,  M.  D.,  Ph.  D. 

I. 

In  1855  (over  thirty-flve  years  ago),  Dr.  Bleeker  iutrodaced  into  scien- 
tific literatare  a  remarkable  genus  of  fishes  ander  the  name  Onathana- 
canthus  for  a  species  ( G.  goetzi)  fonnd  in  Van  J)iemens  Land,  and  referred 
it  to  the  family  Cataphracti.  Subsequently,  in  several  memoirs,  he 
referred  it  to  the  family  ScorpcenoideL*  Nevertheless,  it  was  over- 
looked by  Dr.  Gunther  and  has  been  neglected  by  all  recent  authors. 


On ATHAM ACANTHUS  QOETZl. 

In  1876,  Dr.  Gunther  proposed  the  name  Holoxenus  for  a  fish  {H.  cu- 
taneus)j  also  found  in  Van  Diemens  Land  or  Tasmania,  and  referred  it 
to  the  family  Cirrhitidce.  Dr.  Giiuther  added,  "  This  is  one  of  the  most 
singular  fishes  of  the  Tasmanian  fauna.  At  the  first  glance  the  ob- 
server is  inclined  to  refer  it  to  the  Scorpa^hidsB  or  Pediculati;  but  there 
is  no  bony  stay  for  the  preoperculum,  which  is  not  armed,  and  the  fore 
limb  is  not  pediculated.    Its  nearest  allies  are  evidently  the  Cirrhitidce.^ 

In  1876,  Dr.  Bleeker  demonstrated  the  identity  of  Holoxenus  with 
Onathandcanthus^  and  claimed  that  he  was  right  in  referring  the  genus 


*  One  of  these  memoirs  was  published  in  1876,  and  a  notice  is  in  The  Zoological 
Record  for  1876  (Pisces,  p.  15),  immediately  followini^  the  abstracted  diagnosis  of 
Holoienus.  In  that  notice  appears  ''  Gnathaiiacanthva  (type 2  G.  goetzi^  Blkr  ,  sp.  n. f, 
not  yet  described,  D.{f  A.  |),  p.  290.'^  Gnalhanacanthua  goetzi^  as  already  indicated, 
was  described  and  illnstrateil  twenty  years  before. 

fro«.«Mng.  N.ti«n.I  M...«n,  Vol.  XIV-N«.e88.^.g.,.^^^  byGf^glC  _ 
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to  the  Gataphracti,  and  especially  the  Seorpasnoidei  in  the  following 
terms: 

<<  La  ohaine  soosorbitaire  y  est  en  effet  complete  et  s'articale  avec  1e 
pr^opercule,  mais  les  os  sont  radimentaires  en  ce  sens,  qnlls  forment 
des  plaques  trte-minces,  dont  le  post^rienre,  de  forme  oblongue  et  de 
presqne  la  longenr  de  Porbite,  se  r^tr^it  en  arri^re  poar  s'y  articaler 
avec  le  pr6opercuIe  vers  le  miliea  de  la  hantenr  de  son  bord  post^- 
rieur.'' 

In  1878«  Goant  Gastelnan  noticed  a  fish  which  he  referred  to  a  new 
genns  called  Beridia  or  Baridia  {B.  flava)^*  and  which  he  referred  to 
the  flEimily  Triglidw^  with  the  following  explanation : 

<*ThiB  new  genns  belongs  to  the  TriglidcB,  and  its  spinous  dorsal 
being  rather  less  deyeloped  than  the  soft,  ought  probably  to  be  placed 
in  the  group  Cottina^  but  the  general  form  is  very  different  from  all  the 
other  fishes  of  Triglidce,  and  is  more  like  some  sorts  of  Gobiidce.^ 

In  1879,  the  present  author,  in  a  brief  summary  of  the  progress  of 
Vertebrate  Zoology  in  1878,  referred  to  Beridia  in  the  following  terms : 

<<  Quite  a  large  number  of  new  genera  of  fishes  have  been  proposed, 
but  several  of  them  are  unquestionably  the  result  of  imperfect  knowl- 
edge or  erroneous  ideas,  and  among  such  may  be  mentioned  those 
named  by  Gount  Gastelnan  (1),  Brishania  and  (2)  Baridia  or  Beridia. 
The  former  was  proposed  for  a  fish  occurring  in  the  Brisbane  Biver, 
and  is  undoubtedly  identical  with  MegalopSj  while  the  latter  is  the 
same  as  Onatha/na>canthus^  long  before  described  by  Bleeker."  f 

In  1883,  Mr.  Robert  M.  Johnson,  in  an  ably  compiled  tsatalogue  of 
the  fishes  of  Tasmania,  enumerates  Holoxenus  cutatietis  as  one  of  the 
species  of  Triglidce,  and  added  the  following  comments : 

<'  I  have  not  seen  the  above,  but  I  have  good  reason  for  supposing 
that  the  fish,  not  otherwise  mentioned,  known  as  the  Velvet  fish,  is 
probably  the  sanle,  although  the  spinous  characters  are  not  in  agree- 
ment with  those  of  H.  cutaneusJ^ 

A  description  is  then  given  of  the  Velvet  fisK  and  it  is  added, 
*<  Should  it  prove  to  be  a  distinct  species  I  propose  for  it  the  name 
Holexenus  Ountheri.^  | 

11. 

The  nominal  genera  and  species  thus  introduced  are  undoubtedly 
congeneric.  Whether  they  are  based  on  the  same  species  is  not  so  clear. 
The  differences  of  the  radial  formula  are  considerable,  viz : 


OnaUianaeanihua  Ocetzi . . 

Holoxenui  ctUannu 

Beridiaflava , 

Holoxenut  GUntheri 


D. 

A, 

0. 

P. 

7 1  5  1  11 

3.9 
3.0 

7  1  3  1  10 
§813110 

8  1  5  1  10 

12 

12 

12-13 

"ii 

*  On  the  plate  (2)  the  name  is  printed  Baridia  Jlata. 

t  Ann.  Rec.  So.  and  Ind.  1878,  p.  458, 1879. 

t  Papers  Royal  Soc.  Tasm.,  1882,  pp.  114, 115, 1883. 

^In  specific  diagnosis,  7  spines;  in  generic,  8;  in  flgors,  8; 
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The  Bpiuea  intervening  between  the  anterior  and  posterior  elevated 
portions  of  the  dorsal  appear  to  be  very  slender  and  short,  and  it  is  pos- 
sible that  two  or  three  may  have  been  overlooked,  and  that  also  anal 
spines  may  have  been  passed  over.  For  the  present,  at  least,  it  is  nn- 
certain  whether  there  is  more  than  one  species  of  OnatkafMoantkuSj  and 
possibly,  even  the  doabt  is  against  the  probability  of  there  being  more 
than  one.  This  is  a  problem  for  the  Tasmanian  and  V'ictorian  natural- 
ists to  elucidate. 

in. 

The  color  of  the  Onathanacanthtu  Ocetzii  was  described  by  Bleeker 
as  brownish  red;  of  Holoxenus  eutaneus  by  Qilnther  as  <^ uniform 
whitish  (in  spirits);"  and  o^ Beridia  flava  by  Oastelnau  as  << entirely  of 
a  beautiful  orange  color."  Mr.  Johnston  has  informed  us  that  in  H. 
Cmntherif  ^'  the  color,  when  fresh,  is  a  uniform  deep  purple,  some- 
times more  or  less  marbled  with  yellow,  which  probably  changes  to 
white  in  spirits."  In  this  connection,  a  statement  by  Oastelnau  is  es* 
pecially  noteworthy.  <^  Having  received  it  in  a  dry  state  [he]  put  it  in 
warm  water  to  extend  some  parts  of  the  fins ;  the  water  became  almost 
immediately  of  the  same  beautiful  yellow  color  as  the  fish."  It  there- 
fore seems  that  the  pigments  of  the  fish  are  soluble,  as  are  those  of  the 
feathers  of  certain  birds— especially  the  musophagids — and  conse- 
quently discrepancies  as  to  shade  of  color  are  of  little  account. 

IV. 

The  facts  respecting  the  history  are  summarized  in  the  following 
synonymy : 

GNATHAJrACANTHnS. 

SyMnomy. 

=(Tnathanaoaniku8  Bleeker,  Verhand.    K.  Akad.  Wet.,  (Amsterdam),  v.  2,  Visscheu 

Van  Diemensland,  p..  21,  pi.  f.  1, 1855. 
=Holoxenu8  Giinther,  Auu.  and  Mag.  Nat.  Hist.  (4),  v.  17,  p.  393, 1876 ;  Macleay,  Proc. 

Linn.  Soo.  N.  8.  Wales,  v.  5,  p.  438,  1«81  ;•  (Cat.,  p.  138.) 
=Bendia  Castelnan,  Proc.  Liun.  Soo.,  N.  8.  Wales,  v.  2,  p.  229,  1878 ;  Macleay  Proc. 

Linn.  8oc.,  N.  8.  Wale«,  v.  5,  p.  592, 1881 ;  t  (Cat.,  p.  227.) 
=zBaridia  Cast^lnau,  Proc.J^inn.  Soc,  N.  8.  Wales,  y.  2,  pi.  2. 

The  genus  is  not  mentioned  by  Dr.  Giinther  in  his  Introduction. 

V. 

Which  of  the  propositions  as  to  the  relationships  of  Onathana- 
eanthus  is  true  ?  Is  it  one  of  the  Scorpeenidce^  or  one  of  the  Oirritidm — 
or  is  it  the  representative  of  an  independent  family  f 

The  plates  accompanying  Bleekei's  and  Oastelnau's  memoirs  show 
characters  quite  different  from  those  manifest  in  any  Scorpaenids  or 


"Keferred  to  the  SoorpcenitU^,  t  Referred  to  the  Cotiina, 
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Oirritids.  The  eyes  are  Dear  the  proximal  ends  of  the  preopercular 
boaes,  the  proscapalar  bones  are  very  mach  inolined  backwards,  and 
most  conseqnently  connect  with  the  posterotemporals  at  decided 
angles,  the  pectorals  are  comparatively  narrow  and  consequently  the 
actinostsand  coracoid  elements  mast  be  modified,  and  the  ventrals  are 
snbbrachiai.  Notwithstanding  Blocker's  remarks,  I  must  regard  it  as 
donbtfiil  whether  the  normal  cataphract  structnre  is  manifest,  that  is, 
whether  the  third  suborbital  is  developed  as  a  stay.  In  view  of  the 
combination  of  characters  exemplified  the  genus  appears  to  be  refera- 
ble to  neither  the  Scorpsenids  nor  the  Oirritids,  and  it  probably  repre- 
sents a  peculiar  family  to  be  called  Onatkatutcanthidfe.  It  may  be 
most  nearly  related  to  the  Gongiopodids  or  Agriopodids  and  the  Pa- 
tsecids.  It  is  very  desirable  that  the  questions  thus  submitted  should 
be  investigated,  and  to  rectify  the  nomenclature  and  to  direct  attention 
to  a  peculiarly  interesting  type,.unduly  neglected,  this  article  is  pre 
sented.  The  author  would  be  greatly  obliged  to  any  one  who  would 
favor  him  (or  rather  the  U.  S.  National  Museum)  with  specimenR  or 
with  any  bones  of  the  fish. 

VL 

Inasmuch  as  Onathanacanthus  (or  Holoxenus)^  Congiopodus  (or  Agri- 
opus)^  and  Patcecus  have  been  widely  separated  and  associated  with  very 
different  forms,  I  venture  to  express  my  belief  that  that  they  will  be 
found  to  be  related,  and  may  even  constitute  a  single  superfamily. 
They  agree  superficially  in  the  pauciradiate  simple  rayed  pectorals,  ad- 
vanced spinous  dorsalis,  and  position  of  eyes.  I  trust  that  skeletons 
or  specimens  to  be  skeletonized  of  the  several  types  may  be  sent  to  the 
U.  S.  National  Museum  for  examination. 
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NOTES  ON  THE  TETRAODONTOIDEA. 

BY 

Theodore  Gill,  M.  A.,  M.  D.,  Ph.  D. 

(With  Plate  XXXIV.) 

I. 

After  the  oompletioii  of  my  '<  Note  on  the  geun^  Ohanerhinua  or 
Xenopterusj^  it  appeared  to  me  to  be  desirable  to  review  several  other 
qnestious  concemlDg  other  genera  of  Tetf^atodontaidea  and  the  taxonomic 
valaes  of  the  included  forms. 

All  the  Tetraodontoidea  were  included  by  Linnsdus  in  a  single  genus 
and  are  still  so  included  by  GUnther.  Gill  proposed  to  differentiate 
them  under  three  families.  The  gradations  between  those  extremes 
are  many. 

II. 

No  deliberate  attempt  was  made  to  subdivide  Tetrtwdon  among  genera 
till  nearly  four  decades  of  the  present  century  had  elapsed.  Swainson, 
in  1839,  gave  generic  names  to  five  sections  under  which  Cnvier  segre- 
gated the  species.*  Johannes  Miiller  soon  after  proposed  other  generic 
names,  some  of  which  were  anticipated  by  Swainson.  Bleeker,  Bibroii, 
and  Peters  added  other  genera.  Bibron  especially  had  skeletons  of 
many  species  prepared  for  a  contemplated  monograph  of  the  group 
which  he  Urst  recognise  as  a  family,  ^<  TetrodoniensP  These  skeletons 
were  utilized  by  Hollard  in  1857  in  £tndes  sur  les  Gymnodontes,  in 
which  he  recognized  six  genera  on  osteological  characters,  scientifically 
appreciated  the  relative  values  of  their  characters,  and  combined  them 
in  a  iribu  or  subfamily.  Bleeker  disregarded  the  osteological  char- 
acters, and  based  the  genera  admitted  by  him  on  characters  derived 
from  the  carination  or  planeness  of  the  back,  extent  of  the  snout,  form 
of  nostrils,t  and  dermal  appendages.  The  next  step  was  violently  ret- 
rograde. Giiuther  ignored  all  the  excellent  work  done  by  Hollard,  and 
reduced  all  the  Tetraodontoidea  to  two  genera  combined  with  the  Diodon- 


*The  genera  proposed  by  Lac^pMe  for  two  species,  Spheroides  and  Ovoide$f  were 
dae  to  nnmitigated  ignorance  and  strange  blundering  respecting  their  characters. 

f  Nares  ntroqae  latere  foraminiformes  in  papilla  concava  plas  minusve  elevata 
perforatse  **  in  Tetraodan;  ''Nares  atroque latere  tentaculnm simplex  vel  duplex ''  [etc.] 
in  Crayracian ;  '' Nares  utroqne  latere  infandibuliformes  imperforatse ''  in  Leiodon, 
Ckonerkinus,  and  Mphippion, 


Proc  N.  M.  91- 


ngs  National  Museum,  Vol.  XIV— No.  886.  ^^  ^  ^  ^^  T  ^ 
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Uda  to  constitate  a  single  groap  of  his  family  called  Oymnodo/Uea.  He 
sabseqnently  made  another  retrograde  step  and  reverted  to  the  Lin- 
n»an  conception  of  the  genus,  combining  all  in  one  genus,  Tetrodon. 

Meanwhile  the  work  of  floUard  remained  unknown  or  neglected.  In 
1884,  Oill  recognized  this  work,  utilized  his  material  for  a  systematic 
revision  of  the  group,  elevated  the  Linnsean  and  Otintherian  genus 
Tetrodon  (Tetraodon)  to  superfamily  rank,  and  divided  it  into  three 
families  distinguished  by  osteological  charaf*ters.  In  the  framework 
thus  reared,  Jordan  and  Edwards,  in  1887,  intercalated  all  the  species 
of  American  Tetraodantoideaj  hat  degraded  the  group  to  family  rank 
and  the  families  to  subfamilies. 

Jordan  and  Edwards's  memoir  is  excellent  and  the  first  one  in  which 
scientific  principles  were  applied  at  the  same  time  generally  and  in  de- 
tail to  the  consideration  of  the  group.  The  range  of  the  genera,  so  far 
as  the  American  species  areconoerned,  appears  to  be  natural  and  their 
nomenclature  nearly  correct.  There  are  some  questions  involved, 
however,  which  merit;  reconsideration  and  I  propose  to  now  pass  in  re- 
view all  the  genera  that  appear  to  be  well  established. 

IIL 

1758)    TETRAODON.    (Linnwne. 

Jordan  and  Edwards  have  reached  the  same  conclusions  as  I  for- 
merly did  respecting  the  application  of  the  name  Tetraodon^  bat  by  a 
different  route.  I  should  not  have  considered  it  necessary  to  dis- 
cuss the  question  involved  if  a  fallacy  had  not  found  way  in  their 
argument  which  might  be  repeated  in  various  other  cases.  Under  the 
circumstances,  a  review  of  their  argument  may  be  useful.  I  first 
give  their  own  words : 

The  name  Tetraodon  first  appears  as  a  generic  term,  so  far  as  kuown  to  us,  in  Hai»- 
selqnist's  TraveUt  in  Palestine,  edfted  by  LinDsns,  in  1757.  We  have  not  examined 
this  work,  bat  oar  impresMion  is  that  It  is  binomial  in  form,  and  that  the  name  Tetra- 
odon is  here  associated  only  with  Tstraodon  fakahaj  the  Tetraodon  li»oafu9  of  the  Sys- 
tema  Naturse,  and  a  member  of  the  gronp  called  Aroikron, 

If  this  work  of  Hasselquist  be  taken  in  consideration,  the  name  Tetraodon  must  be 
assigned  to  the  present  group. 

But  the  conventional  starting  point  of  binomial  nomenclature  is  later,  and  in  the 
Systema  Natnrss,  Linnieus  includes  all  the  species  of  the  present  family  known  to 
him,  in  the  gen  as  Tetraodon. 

We  must  then  consider  the  later  attempts  at  restriction  of  the  group. 

In  1839,  Swainson  made  the  first  attempt  at  generic  division. 

Retaining  the  name  Tetrodon  for  the  bulk  of  the  species  (including  our  genera 
Sphaaroidea  and  Tetraodon),  he  separated  from  it  L4igocephdlu8y  Leiodon  (or  Leioowtue), 
CirrhiBomuSf  and  Canthigaster  (or  PsiJonotue), 

The  first  and  last  of  these  were  well  defined.  The  others,  Loiodon  (based  on  the 
absence  of  prickles)  and  CitThisomus  (based  on  the  presence  of  cirri),  rest  on  chaiae- 
ters  of  no  systematic  importance.  Under  the  generic  name  of  Tetrodon,  four  species 
are  mentioned  as  types.  Three  of  these  belong  to  the  Arothron  group ;  the  other  is  a 
Chelo  nodon.    But  none  of  them  are  Linnsean  species,  although  one  of  them  (ieotmdi 
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ii6if«Blooh,  not  L.;  was  sapposed  by  Swainson  to  be  saoh.  If  we  regard,  with  Dr. 
Gill,  this  sabdivision  to  be  prop^ly  a  restriction  of  the  Linnieaa  genas,  the  name 
Tetraodon  wonld  again  be  synonymous  with  Aroihron.  Bat  it  may  be  objected  that 
the  Tetrodon  of  Swaluson  contained  no  species  known  to  Linnasas,  and  hence  its  com- 
position can  not  be  considered  as  a  proper  restriction.  This  objection  seems  to  ns  a 
valid  one. 

The  next  sabdivisiou  seems  to  be  that  of  Mttller  (1641),  who  retained  the  name  of 
Tetrodon  for  none  of  his  divisions. 

Next  (1855)  we  have  the  subdivision  of  Bibron.  By  him  the  group  was  divided 
into  a  large  number  of  genera,  part  of  them  without  definition  and  all  of  them  with 
French  names  only.  For  one  of  his  sections  the  name  Tetraodon  was  retained.  This 
group,  as  arranged  by  Bibron,  included  a  single  Linnsean  species  as  type.  This  one, 
lineahto,  is  a  member  of  the  group  called  by  MilLler  Arothron,  This  seems  to  be  the  first 
proper  restriction  of  Tetrodon^  and,  so  far  as  we  can  see,  it  must  stand,  making  Tetra- 
odon the  equivalent  of  Arothron. 

Later,  1857,  HoUard  worked  over  the  material  of  Bibron,  and  adopted— on  skele- 
tal characters  only — an  arrangement  of  genera,  not  unlike  that  given  in  the  present 
paper,  ills  genera  are  Xenopterm  (not  American),  Bhynohotus  (^Cantkigaater)^ 
Batraehope  {=Colomesu,8)j  BraohyoepKalus  {=Tetraodon),  Apsioephalus  (^Sphceroidea 
and  Lagocephalaa),  Monotreta  (not  American). 

HoUard  supplies  a  Latin  form  to  the  French  names  of  Bibron,  and  using  the  name 
Tetrodon  as  a  general  term,  he  places  Bibron's  Tetraodon  as  a  subgenus  under  his  own 
Brachyeephalns, 

In  1867,  Blocker,  probably  regarding  lineatus  as  the  proper  type  of  Tetraodonj 
seems  to  have  suppressed  the  latter  name  as  a  synonym  of  the  name  Crayracion,  used  - 
by  Klein  before  the  date  of  the  Systema  Naturie.    Other  ichthyologists  do  not  give 
Klein's  names  precedence  over  those  of  Linuieus,  and  under  the  rules  of  nomencla- 
ture which  we  adopt,  Crayraoion  must  be  disregarded.* 

In  1873,  Prof.  Gill  used  the  name  Tetrodon  as  synonymous  with  Lagooephalue, 
and  in  1885  an  synonymous  with  Arothron.  In  1883,  Jordan  aud  Gilbert  regarded 
T.  testudineua  as  its  type,  thus  making  it  synonymous  with  Spheeroidee, 

It  seems  evident  to  ns,  from  the  above  data,  that  it  is  best  to  regard  Tetraodon 
lineatud  as  the  ty^  of  Tetraodon,  and  thus  make  the  latter  name  the  equivalent  of 
Arothron. 

The  fallacy  in  this  argainent  is  in  cousiderin^  the  name  Tetraodon  iu 
the  same  light  as  a  new  generic  name.  Swainsou  did  not  pretend  to 
enumerate  all  the  species  of  the  genas.  He  simply  selected  some,  of 
which  there  existed  figures  in  a  couple  of  illustrated  works  accessible 
to  himself.  Inasmuch  as  those  so  selected  were  congeneric  with  Lin- 
naean  species,  those  Linnsean  species  were  by  implication  included  and 
actually  do  belong  to  the  genus  as  limited  by  Swainsou.  Of  course,  if 
Swainsou  had  given  a  new  generic  name,  the  name  could  only  have 
been  retained  for  species  actually  included  by  him  under  the  genus 
named;  as  it  was,  he  simply  limited  a  genus  already  established,  and 
the  genus  so  limited  included,  by  the  terms  of  its  diagnosis,  two  of  the 
Ave  original  species  of  Tetraodon^  while  not  more  than  one  Linu^an 
species  belongs  to  any  other  genus. 

I  revert,  with  Jordan  and  Bd wards,  to  the  name  Tetraodon  for  this 


* Tetraodan  And  Crayraoion  were  both  used  by  Blocker,  the  former  being  applied 
to  the  genus  Lagooephalus  and  the  latter  being  essentially  equivalent  to  Arothron  of 
Mttller,  or  Tetraodon  of  Jordan  and  Edwards  and  American  authors. 
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genus,  that  being  the  form  originally  used  by  Linnsus  (1758,  p.  352). 
The  change  of  the  name  to  Tetrodon  by  Linnaeus,  Giinther  and  other 
authors  was  unnecessary,  inasmuch  as  the  original  form  is  sanctioned 
by  classical  usage,  as  in  the  case  of  rsrpaodia  and  reTpaodot;  (qaadrivium), 
rtrpa6pYolo<:  (four  fathoms  in  extent),  rerpaopia  (four-horsed  chariot),  etc 
The  genus  appears  to  contain  few  specjies.  Four  have  been  referred 
to  it  by  Bibrou,  (1)  T.  Uneatus  Linn.;  (2)  T.patoca  Horn  (Buchanan); 
(3)  T.  dorao-unicolor  Bib. ;  and  (4)  T.  bouramnsis  Bib.  The  last  two 
have  never  been  described,  and  it  is  not  known  what  they  are.  The 
T.  patoca  has  been  referred  to  a  distinct  section  of  the  genus  by  Dr. 
Giinther.  The  absence  of  specimens  in  the  National  Museum  prevents 
me  from  forming  an  opinion. 

1798.)    SPHEROIDES.     (Lar^pMe)  Dam^ril. 

The  nomenclature  of  this  genus  has  been  considered  by  Jordan  and 
Edwards,*  Jordan  t  alone,  Gill,}  and  again  by  Jordan  §  alone,  and  Boll- 
man, ||  and  we  have  now  no  points  of  difference;  all  American  authors 
who  have  expressed  their  sentiments ff  are  of  the  same  opinion.  Re- 
luctant as  I  am  to  adopt  the  name  given  under  the  conditions  Spheraides 
was,  there  seems  to  be  more  possibility  of  agreement  by  so  doing  than 
by  any  other  course. 

A  notice  of  Anchisomus  has  been  overlooked.  It  occurs  in  remarks 
by  Kichardson  on  ''  Anchisomus  reticularis  (Eaup)." 

^^The  species  of  this  genus  mentioned  in  Dr.  Kaup's  list  Skie  Anchisomus 
Spengleri,  angusticepSj  multistriatusj  reticulariSj  scalarisj  geometricuSj  and 
iurgidus.  Anchisomus,  Oastrophysu^Sj  CheilichthySj  and  Leiosomus  form 
a  group  of  Tetrodontidce,  in  which  the  nasal  cavity  is  small  and  flat,  with 
two  nostrils.'' •♦ 

1839.)    LAGOCEPHALUS.     (Swaineon. 

The  nomenclature  of  this  genus  is  now  clear,  and  therefore  needs  no 
consideration  here. 

1839.)    CANTHIGASTER.     (Swainson. 

Oanthigaster  is  now  accepted  by  me  in  place  of  Psilonotus^  formerly 
used.  Bichardson  (in  1854)tt  and  Bleeker(iu  1859)  employed  PsHono- 
tus,  and  in  1876  and  1884  I  followed  them  in  so  doing.    Jordan  and  Ed- 


•Jordan  and  Edwards  <  Proc.  U.  S.  N.  M.,  1886,  p.  233. 
t  Jordan,  <  o,  c,  1887,  p.  481. 
tOill,  <o,o.,  1888,  pp.  607,  608. 
Jordan,  <  o,  c,  1889,  pp.  183,  631. 
II  Jordan  and  BoUmau,  <[  o.  o.,  1889,  p.  183. 

^  Gilbert,  <  o.  o.,  1890,  p.  455.    Evermanu  and  Jenkins,  <  o.  c,  1891,  p.  165. 
•*Zo61.  Voyage  Herald,  1854,  p.  162. 

ttRiohardson  described  the  typical  P.  rosiralM  as  ^^  Prilonotut  (or  Anekisomm*) 
caudacinciM,'*    Frilonotus  was  evidently  a  slip  for  P$ilonotu9. 
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wards,  however,  have  shown  good  reason  for  not  doing  so  longer,  and 
also  reason  not  good.    Their  own  words  may  be  reproduced : 

The  proper  name  of  the  genas  has  been  involved  in  some  confasion,  owing  to  the 
nse  by  Swainson  of  two  different  names  for  it. 

On  page  194  of  his  miserable  work  on  the  classification  of  fishes,  Swainson  gives 
an  analytical  key  to  the  genera,  and  applies  to  the  present  gronp  the  name  of  Canthi- 
gaater  (correctly  written  Jcanihogaster).  No  species  are  here  mentioned  by  Swainson, 
bat  in  this  case  his  diagnosis  is  accurate  and  sufficient.  On  page  328,  these  genera 
are  again  defined,  the  present  one  in  nearly  the  same  way,  but  nnder  the  name  of 
Psilonotus,    Two  species  (rostratus:  electricus)  are  here  mentioned  as  types. 

Professoif  Gill  has  preferred  to*  adopt  the  last- mentioned  name,  regarding  Canthi" 
gaster  as  unidentifiable  except  through  the  medium  of  the  species  mentioned  nnder  the 
diagnosis  of  Pailonotus.  Dr.  Bleeker  has  preferred  to  take  the  earlier  name  of  Canthi- 
gaster.  In  this  case  it  is  certainly  true  that  no  doubt  could  exist  as  to  what  Swain- 
son intended  to  include  under  Canthigaaier,  even  had  the  second  diagnosis  been 
omitted ;  moreover,  the  name  Pailonotua  is  preoccupied.  We  see,  therefore,  no  suffi- 
cient reason  for  setting  this  name  aside,  objectionable  as  it  is. 

I  can  only  account  for  Jordan  and  Edwards's  assertion  that  Swainson's 
diagnosis  of  Canthigaster  is  ''sufficient"  by  the  surmise  that  they 
have  considered  the  diagnosis  of  Psilonotus  instead  of  Canthigaster.  The 
sole  diagnosis  of  Swainson's  Canthigaster  is  in  the  words :  '<  Canthigaster : 
Muzzle  prolonged  and  narrow ;  belly  with  spines."  Now,  if  Messrs. 
Jordan  and  Edwards  consider  this  sufficient,  I  do  not,  and  I  find  it  as 
applicable  to  some  species  of  ^^SphceroideSy^  especially  S.  angusticeps^  as 
to  the  species  recently  referred  to  Psilonotus.  Indeed,  the  resemblance 
of  8.  angusticeps  to  the  Psilonoti\^  so  great  as  to  have  misled  two  incom- 
parably better  ichthyologists  than  Swainson — Richardson  and  Stein- 
dachner — who  actually  referred  that  species  to  the  genus,  the  former 
calling  it  Anchisomus  angusticeps  and  the  latter  Canthogaster  lobatus.* 

Nevertheless,  Jordan  and  Edwards  were  quite  right  in  correcting  me 
for  adopting  the  name  Psilonotus^  but  only  because  that  name  had 
been  preoccupied  in  Hymenoptera,  a  fact  of  which  I  was  not  aware  in 
1884. 

Under  the  circumstances,  however,  it  may  be  doubtful  what  name  to 
take  up  for  the  genus  in  question.  Canthigaster ^  with  its  apparent  ety- 
mology, is  a  very  objectionable  name,  and  its  application,  as  already 
urged,  could  not  have  been  certainly  determined  '^  except  through  the 
medium  of  the  species  mentioned  under  the  name  of  Psilonotus.^  But 
as  it  can  be  so  determined,  I  am  disposed,  after  Bleeker,  Jordan,  and 
Edwards,  and  some  others,  to  adopt  it  It  would  naturally  be  supposed 
that  the  name  was  intended  to  allude  to  the  spiniferous  belly,  and 
Swainson  undoubtedly  labored  under  the  delusion  that  **canfW'— or, 
^^canthus^  was  a  good  Greek  derivative  for  spine.t    Swainson,  however, 


•The  external  difference  between  the  species  of  Canihigaater  are  marked  but  they 
are  not  indicated  by  the  words  of  Swainson. 

tSee  Canthophrys  (vol.  1,  p.  364 ;  vol.  2,  p.  310),  CanihilepteB  (vol.  2,  pp.  7,  52,  179 
2f}l)iOenicanthu8(Yoh2,  pp.  170,  212),  Polyoanthus  (vol. 2,  pp.  175,  242),  etc.  Another 
delusion  was  that  leptes  was  a  Greek  derivative  for  scale  or  scaled. 
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did  not  actaally  give  the  etymology  of  his  name  and  those  who  woald 
be  distressed  by  the  form  of  the  name  may  derive  it  from  Ganthusj  one 
of  the  Argonaats,  and  gaster^  belly,  and  assume  it  to  refer  to  the  ability 
to  swell  the  belly*  and  thas  float  along.  Bleeker  attempted  to  correet 
the  word  to  CantkogasterhuA  ased  the  name  Canthogiistrini  as  the  desig- 
nation of  a  <<  phalanx  "  in  his  system.  Jordan  and  Edwards  have  pre- 
served the  form  Canthigaater  and  used  Cantkigasterinw  as  a  subfamily 
name.  I  propose  also  to  retain  the  name  Cantkigaster  and  derive  from  it 
the  family  name  CanthigMteridaA 

18:)9.)    LEIODON.    (Swaiiison. 

In  1839  Swainson  introduced  anew  generic  name  with  the  following 
diagnosis : 

Lei9omusSve, — Head  short;  the  body  entirely  smooth. 
T.  Iwvisaim'ua,    8ch.$ 

marmoratus,    Haniilt.  pi.  18,  6g.  3,  T.  (Manotreius)  euUmtiii,  G.  yiii,  S90. 

On  a  previous  page  he  had,  in  the  same  sequence  under  Tetraoduut^ 
the  following  genus : 
Leiodon. — Head  abort;  body  entirely  smooth. 

Ko  species  was  mentioned. 

Leisomus  marmoratus  was  a  substitute  for  T.  cutcutia  of  Hamilton. 
There  is  no  "  T,  lasvisshnus  "  in  Bloch  and  Schneider's  "  Systema  Ichthyo- 
logi8B,''and  Swainson  has  simply  copied  the  name  from  the  B^gne  Ani- 
mal of  Guvier,  who,  in  his  second  section  of  the  genus  TetraodoHj  char- 
acterized by  the  entire  body  smooth,  grouped  two  species :  "  21  Utvts- 
simus  Bl.,  Schn.";  and  <<  T.  cutcutia^  Buchan,  xiii,  3.^^ 

There  is  a  Crayracion  Uevissimw  of  Kleinf  (the  Spheroides  maculatus}^ 
and  Cuvier  may  haver,  by  slip  of  memory,  substituted  **B1.,  Schn.'*  for 
Klein.  But,  as  it  is,  the  first  species  of  Swainson's  genus  is  indeter- 
minable and  the  merits  of  his  genus  (for  practical  purposes)  must  be 
determined  by  the  only  si)ecies  identifiable.  That  species  is  typical 
of  a  good  genus  and,  for  a  wonder,  Swainson's  diagnosis  is  applicable 
and  almost  distinctive,  though  the  full  force  of  it  can  only  be  appre- 
ciated by  one  who  knows  the  crania  of  the  genera  of  TetraodonHms. 

In  1855  Bibron  introduced  a  new  generic  name,  Monotrite^  for  the  T. 

'Unfortunately  the  species  of  the  genus  are  less  endowed  with  this  capacity  than 
the  typical  Teiraodoniidw. 

tAccording  to  Richardson  (Zool.  Herald,  p.  162),  *'Prilonotu9  is  a  name  invented 
by  MUller,  and  is  mentioned  by  him  in  his  *  Fortsetznng  der  Myxinoden,'  and  the 
Archiv  fUr  Naturgescbichto  ftir  1841,  bnt  I  have  not  fonnd  his  detailed  acconnt  of  the 
characters.  Dr.  Kaup  enninerates  the  following  species:  JPHI.  roitraUu  lAn.  {mar- 
garitatuB  RUppell,  aolandri  Richardson),  millepunctaiiUf  oodpitalis,  oouliferf  inmgni' 
iu8f  cwruJeo-punciahiSy  and  piciua.**  The  appearance  of  the  nasal  depression  is  fully 
described  as  it  appeared  to  Richardson.  As  already  indicated,  PfiUmotus  is  a  slip 
for  the  Swainson ian  name  Psilonotus,  and  does  not  occar  in  Miiller's  work. 

t  Crayracion  IsBvissimus  Klein  Hist.  Pise.  Nat.  prom.  Miss,  tertins.  p.  18,  pi.  3,  f.  5, 
1742. 
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outcuiiaj  and  the  geuus  was  sabsequently  well  defined  from  cranial  char- 
acters by  Hollard,  as  Monotreta. 
Bibron  diagnosed  a  genas  in  the  following  terms : 

8.0  G.  Monotr^Uy  Bib.  {/Ltovoi,  seal,  rpeToi,  trou6,  perc^).  ''NariDes  n'ayant  cha- 
onne  qa'ane  seale  oavertare  circulaire  &  bord  noa  saillant. —Point  d'^pines  ear  au- 
cnnepartiedu  corps,  qai  est  compMtement  lisse. — Nageoires  impaires  arrondies; 
epit^re  et  hypopt^re  conrtes." 

Esp^ unique:  T.  cuioutia,  Ham.  (Bachaoan). 

In  1865  Bleeker  united  Monotreta  with  Leiodon^  expressing  the  fol- 
lowing opinion  respecting  Bollard's  views : 

II  fit  an  seal  genre  des  Crayradon  et  des  Leio  don,  toat  en  conseryunt  le  genre  Mth 
noireta  Bib.  qai  cependant  ne  diff^re  pas  des  Leiodon. 

Bleeker  adopted  the  genus  Leiodon  of  Swainson  rather  than  Leiaomus 
or  Leiosomiis  or  lAosomus,  for  the  following  reasons: 

Le  nom  g^u^riqne  de  Leiaomus  in^riterait  done  d'dtre  conserve  s'il  n'avait  pas  ^t^ 
employ 6,  avant  Swainson,  en  1831,  poar  an  genre  de  Col^opt^res.  Or,  Swainson  dans 
son  Natural  History  of  Fishes,  etc.,  employa  anssi  (p.  194),  pour  indiqner  son  genre 
Lei8omu8,  le  nom  de  Leiodonj  et  c'est  par  cons^nent  oe  nom,  qaMl  aarait  dfl  dn  reste 
^crire  Liodon,  qai  a  le  droit  de  priority  sur  celai  de  Job.  MUller. 

I  can  not  corroborate  the  statement  that  Leisomus  or  Leiosomus  or 
Lxosomns  had  been  employed  in  zoology  before  its  use  by  Swainson, 
although  Leisoma  and  LioBoma  had  been  frequently  used.  While  I 
for  myself  should  have  preferred  the  name  LiosomuSj  I  acknowledge 
Bleeker's  right  to  choose  one  of  two  names  simultaneously  given,  and 
consequently  accept  Leiodon,  as  that  name  does  not  appear  to  have  been 
previously  used,  either  in  that  form  or  under  the  guise  of  Liodon. 

In  1870  GiLnther  accepted  the  name,  under  the  modified  form  Mono- 
tretus^  for  a  section  of  Tetrodon,  including  only  the  T.  outcutiay  with 
the  following  diagnosis : 

D.  A  simple  oircolar  nasal  cayity.    Body  smooth :  Monoiretu9  (Bibr. ). 

The  other  species  of  Leiodon  noticed  by  Bleeker  were  referred  to  an- 
other section,  viz : 

C.  A  simple,  not  p  erforated  nasal  canity  with  a  fringed  edge.  Body  spiny :  Che' 
lenodon  (Mtil). 

The  genus  thus  appears  to  have  been  based  on  decided  external  as 
well  as  cranial  characteristics  and  is  therefore  adopted. 
The  history  of  the  genus  is  summarized  in  the  synonymy. 

LEIODON. 

=  Leiodon  SwatMon,  Nat.  Hist.  Fishes,  etc.,  vol.  2,  p.  194, 18:)9. 

=: Leisomus  Swainaont  Nat.  Hist.  Fishes,  etc.,  vol.  2,  p.  328,  1839. 

=  Monotr^te  Bibron,  Eev.  et  Mag.  Zool,  (2),  vol.  7,  p.  281,  1855. 

=Monotreta  Hollard,  Ann.  Sc.  Nat.,  (4),  vol.  8.  p.  322,  1857. 

<Leiodon  Bleeker,  Atlas  Ich.  Nierland  Ind.,  voL  5,  p.  47,  1865. 

=  Mouotretas  OUniher,  Cali.  Fishes,  B.  M.,v.  8,  pp.  272, 290, 1870.  (Section  of  Tetrodon, ) 

=  Liosomns  Oill,  Proo.  U.  S.  Nat.  Mns.,  vol.  7,  p.  422,  1884. 

Tetraodon  sp.,  HamilUm  et  al. 

Leiodon  sp.,  Bleeker  (18S&). 
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lf?41).    CHELONDON.    (J.  Miill. 

This  name  has  been  already  considered  in  my  article  on  Chonerkinus 
and  therefore  needs  no  further  discussion  here.  It  is  very  desirable, 
however,  that  a  renewed  examination  of  proper  material  should  be 
undertaken  to  solve  the  donbtfal  questions  that  still  exist. 

1841.)    AROTHRON.     (J.  Mliller. 

In  1839  Johannes  MUller,  in  his  *' Yergleichende  Anatomic  der 
Myxinoiden,"  (published  in  1841,*)  gave  new  generic  names  to  several 
types  of  Tetraodontids,  Physogaster^  Ohelonodon^  Cheilichthya^  and 
ArothroHj  presenting  the  following  diagnosis  of  the  last: 

Noch  andere,  wie  Tetrodon  iesiudinariua  i  haben  statt  der  Nasen  jederaeits  ganz 
aolide  Tentakeln,  in  weiche  der  starke  Genicbsnerye  geht.  Diese  haben  anch  einen 
Rlngmuskel  um  das  Aage  und  eine  Art  Angenlieder,  die  UntergattiiDg  Arotkron. 

Coordinate  with  the  ring  muscle  is  the  deflection  of  the  postfrontals, 
and  especially  the  prefrontals,  to  describe  the  segment  of  a  circle. 
In  1855  a  diagnosis  of  a  genus  was  published  in  the  following  terms: 

2°  G.  Dilobomyct^ej  Bib.  (cJif,  deux,  Xo,3oc  lobe,  fivK-ryp,  narine).  **T6te  courte. 
Narines  se  pr^sentant  sous  la  forme  d^in  double  tentacule  aplnti.— Des  Opines  an 
Tontre  et  sur  diverses  autres  parties  du  corps.  Nageoires  impaires  arrondies;  ^pipt^re 
et  bypopt^re  conrtes. 

To  this  genus  were  referred  eleven  species,  (1)  T.  reticularis  Schn., 
(2)  T.  hispidus  filoch  (including  six  varieties),  (3)  T.  maculatus  Lac 
(including  four  varieties),  (4)  T.  meleagris  La<\,  (5)  T.  nigropunctatm 
Schn.,  (6)  r.^noppaLess.,  (7)  T.  diademattis  RUpp.,  (8)  T.  longicauda  Bib. 
(named  T.  manillensis  Marion  de  Proc^  and  T.  sttigogusy  Benn.),  (9)  T. 
sordidus  Kiipp.,  (10)  T.  immaculatus  Lac,  and  (11)  T.  Ruppdlii  (=T. 
Honkenii  Riipp.,  not  Bloch). 

This  genus  has  been  confounded  by  Jordan  and  Edwards,  as  well  as 
others  with  Tetraodonjhut  it  differs  decidedly  in  osteological  characters, 
and  has  been  associated  with  the  Bibronian  genera  Aphaiuieanthu8j 
Amblyrhynchotmj  StenometopuSj  Oeneiwi^  Epipedorhynchm,  and  Prome- 
oocephalus  in  a  comprehensive  group,  to  which  a  new  generic  name, 
ApsicephalttSj  was  given  by  Hollard,  while  the  typical  Tetraadan  was 
united  with  Dichotomycter  in  another  supergeneric  group  called 
Brachycephalus  by  Hollard. 

Arothronj  being  the  prior  name  and  based  on  the  typical  species  of 
Dilobomycterj  should  be  adopted. 

1854.)    CHOMERHINUS.     (Bleeker. 

The  facts  respecting  this  genus  have  already  been  detailed  in  a 
previous  article  on  the  genus  and  therefore  need  not  be  repeated  here. 


*  Abbandl.  Berlin  Akad.,  1839,  p.  252,  1841. 

t  Tetrodon  testadinarius  (see  Archiv  fiir  Naturg.,  9.    Jahrg.,  p.  330,  1843)  is  tbe 
Tetrodon  reticularis  Schn.     (See  Gthr.  Cat.  fishes,  v,  8,  p.  296.) 
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1855.)    AMBLYRHYNCHOTUS.    (Bibron. 

In  1855  A.  Dum^ril  published  from  the  M8S.  of  Bibron  the  follow- 
ing diagnosis  of  a  genas  of  Tetraodontidce, 

4^  G,  Amhlyrhynchote,  Bib.  (afipXifif  obtas,  pvyxocy  mnsean).  ''NariDes  ayant  la 
forme  d'an  tabe  conrt,  clos  au  sotnmet,  mais  perc^  lat^ralenient  de  deux  ouverturea 
oppos^es.  Museaa  obtus,  nn  i>ea  d^clive. — £pipt^re  et  hypopt^re  pointues,  oppos^es 
Ton  ik  Tantre." 

II  y  a  qaatre  esp^ces:  T.  Honckenii,  Bloch,  oblotiguSf  Blocb,  Michei,  Fr^meuville, 
albo-guttatu8f  Bib. 

The  National  Mnseatn  has  skeletons  of  T.  Honckenii  and  T.  oblongusy 
and  also  of  T.pardalis  (Temm.  and  Sch.),  and  these  indicate  a  genus 
distinct  from  Lagocephaltis  to  which  they  would  be  generally  referred 
on  account  of  agreement  in  the  nasal  structure.  £ut  further  they  indi- 
cate that  thercus  considerable  difference  between  T.  oblongus  and  T.par- 
dalis  on  the  one  hand  and  T.  Honckenii  on  the  other.  I  reserve  the 
consideration  of  these  differences  and  the  nomenclature  for  a  future 
occasion. 

.855.)    EPHIPPION.    (Bibron. 

In  1855  Bibron's  name  Ephippion  was  published  with  the  following 
diagnosis : 

9**  (x,  Ephippionj  Bib.  ('E^tTTTriov,  selle).  '^NariDesencnpaleprofonde;  desesbords 
B^^l^veDt  trois  tentacules  aplatis,  dont  nn  ofet  plus  large,  mais  moins  long  que  les 
aatres. — Des  Opines  au  vcutre;  tdte  et  queue  liases;  dos  et  flancs  reydtns  d'une 
cnirasse  de  mdme  nature  que  celle  qui  enveLoppe  la  totality  du  corps  des  Cojfres. — 
Epipt^re  et  hypopt^re  pointues,  courtes ;  uropt^re  k  rayons  extemes  plus  longs  que 
les  autres." 

Esp^ce  unique:  E.maculatum.  Bib. 

The  JE.  maculatum  was  not  described. 

In  1865  Bleeker,  in  a  review  of  Bibron's  system,  concluded  that 
Uphippion  was  the  only  genus  with  which  Bibron  enriched  science  and 
gave  the  following  note  on  U.  maculatum: 

J'ai  examine,  ik  Paris,  des  individns  (VEphippion  ma<mlaium  Bihr.  provenant  de  Tan- 
ger  et  de  Gor^e.  La  diagnose  de  Bibron  est  d'une  rigoreuse  exactitude.  Les  lames 
ossenses  s'^tendent  jiisques  sur  la  queue.  Les  Opines  du  ventre  ont  des  racines 
divergentes.  II  n'y  a  point  de  ligne  lat^rale  visible.  D.  2/8.  A.  2/7.  C.  1/8/2. 
Couleur  brnn-oliv&tre  en  dessns  et  blanch&tre  en  dessons.  Dos  et  dessus  des  ilancs 
orn^  d'ocelles  nacres  ^pars.  Une  large  bande  sousocnlaire  transversale  bran- 
olivfttre.    Nageoires  roses ;  la  base  de  la  peotorale  noirfttre. 

In  1870,  Giinther  recognized  in  the  genus  "  Tetrodon^  a  section  based 
on  the  Tetraodon  guttifer  of  Bennett,  to  which  he  gave  the  new  name 
Hemiconiatus.    The  section  was  defined  in  the  following  terms : 

I.  The  dermal  ossifications  areiu  the  form  of  spines  and  of  scutes,  the  latter  forming 
a  continuous  carapace  round  the  trunk,  Hemiooniatus. 

The  notices  of  Bibron  and  Bleeker  of  JBphippion  were  completely 
overlooked  and  ignored  in  the  synonymy  of  the  species,  section,  and 
genus  Tetrodon.  Hemiconiatvs  is  in  fact  a  synonym  of  Ephippionj  and 
in  order  to  learn  the  essential  characters  of  T.  guttifer .  such  as  the 

ufgiii^t;u«uy  -vZj  v_y  v_^ pt  i-x_ 
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structure  of  tbe  nostrils,  the  number  of  fin  rays,  and  the  color,  re- 
course must  be  had  to  the  previous  notices  of  the  E.  maculatum  of  Bib- 
ron  and  Bleeker.* 
The  synonymy  of  this  form  will  then  be  as  follows : 

Ephippion. 

=  Epbippion  Biknm,  Rev.  et  Mag.  Zool.  (4),  v.  7,  p.  281, 1855. 

=^  Ephip^iou  Bleeker,  Atlas  Ich.  Norland.  Ind.,  v.  5,  pp.  47  (also  printed  Epkip- 

pium),  49,  1865. 
sHemicoDiatus  GUniher,  Cat.  Fishes,  B.  M.,  t.  8,  p.  272, 1870. 

The  type  E,  guttifer(=^  Tetrodon  guttifer  B.)  is  the  only  known  species, 
and  is  confined  to  the  northwest  and  west  African  coast. 

Ephippium  was  apparen  tly  a  mere  slip  for  Ephippion.  Ephippium  had 
been  twice  used  before  1854 — ^by.  Boltenin  1798  for  a  genus  of  mol- 
Insks,  and  by  Latreille  in  1802  for  a  genus  of  dipterous  insects.  Ephip- 
pion had  not  been  previously  used,  is  sufficiently  distinct  from  Ephip- 
pium^  and  has  classical  sanction,  as  in  logarian. 

1884.)    COLOMESUS.    (Gill. 

This  genus  was  instituted  in  1855  by  Bibron  and  well  diagnosed  and 
illustrated  in  1857  by  Hollard.  Its  establishment  therefore  dates  from 
1855,  but  unhappily  a  name  previously  used  in  ichthyology  (BatrachopS) 
was  taken  by  those  excellent  naturalists.  In  1884  I  was  therefore 
obliged  to  give  a  new  name.  As  the  nomenclature  is  now  clear,  no  fur- 
ther remarks  are  necessary. 

Only  one  species  is  known,  the  C.  psittacus,  found  in  the  northern 
streams  of  South  America. 

It  is  noteworthy  that  the  first  use  of  the  name  Tetrctodon  in  ichthyol- 
ogy (so  far  as  I  know)  occurs  in  connection  with  the  type  of  this  genns, 
which  was  called  Oatracion  tetraodon  in  Seba's  work. 

OTHER  GENERA. 

Such  are  the  genera  that  appear  to  have  undoubted  claims  for  recog- 
nition in  a  scientific  arrangement  of  the  Tetraodontoidea.  There  is  rea- 
son to  believe,  however,  that  among  the  genera  named  by  Bibron  there 
may  be  several  others  that  require  admission  into  the  system.  The 
"  new  species  "  named  by  that  naturalist  have  never  yet  been  described. 
More  than  a  generation  has  passed  away  since  they  were  announced, 
and  it  certainly  is  not  to  the  credit  of  French  ichthyologists  that  they 
have  never  been  determined.  We  might  reasonably  have  expected  that 
two  learned  ichthyologists  (EoUard  and  Bleeker),  who  have  examined 
the  collection,  would  have  determined  them.    Hollard  left  his  meri- 


*Dr.  Glinther  can  not  be  blamed,  however,  for  not  having  given  snch  information, 
as  his  speoimen  (20  inches  long)  was  *' scuffed/'  and  anyone  who  has  to  do  with 
Btn£fed  gymnodonts  will  acquit  him  of  blame,  since  he  tried  to  find  the  charac- 
tersi  as  indicated  by  his  queries  as  to  the  **  nostrils  T  "  and  the  number  of  dorsal  rays^ 
"nine-rayed.  (T)." 
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torioas  work  incomplete  ia  that  he  did  not  do  so,  and  must  accordingly 
be  especially  blamed  therefor.  It  may  be  hoped  that  the  accomplished 
nataralist  now  in  charge  of  the  collection  (Prof.  Leon  Yaillant)  will  soon 
have  the  work  done,  or,  still  better,  do  it  himself. 

IV.  SYSTEMATIC   RELATIONS. 

In  1884  I  expressed  the  hope  that  nataralists  might  ^^  make  use  of 
their  reasoning  powers  in  considering  [the  three  families  of  Tetrodon- 
Undea  then  recognized]  and  not  assume  that  they  are  nnjustifiable  be- 
canse  previous  students  had  not  appreciated  their  value."  The  hope, 
however,  has  not  yet  been  realized.  President  Jordan,  from  whose 
vigorous  and  progressive  intellect  most  might  have  been  anticipated,  re- 
duced the  families  to  subfamily  rank,  and  thus  reverted  to  my  system 
of  1878.  A  few  remarks  seem  to  be  called  for  in  defense  and  support 
of  my  later  views. 

Such  families  as  the  Percidw^  Serranidcdj  Pristipomidcdj  Sparidcej  and 
Squamipinnesj  with  varying  limits,  are  recognized  by  almost  all  ichthyol- 
ogists of  the  present  time.  Now  what  are  the  differences  between 
them,  compared  with  those  between  the  three  families  into  which  the 
Tetraodontoideans  have  been  distributed  f  They  depend,  as  generally 
definedj  on  slight  differences  in  the  dentition,  armature  of  the  opercular 
bones,  and  extension  of  the  scales  on  fins.  Even  if  we  look  into  the 
internal  structure,,  no  very  salient  differences  are  observable;  we  be- 
come, from  such  an  examination,  convinced  that  the  characters  that 
have  been  generally  used  to  differentiate  the  families  are  almost  worth- 
less as  expressions  of  real  affinities,  but  there  is  a  striking  general 
resemblance  in  the  crania  and  in  all  other  parts.  Contrast  with  such 
characters  the  differences  exhibited  by  the  crania  of  representatives  of 
the  three  families  of  Tetraodontoidea.  The  difficulty  is,  then,  not  to 
ascertain  the  differences^  but  to  appreciate  the  resemblances.  Many  anat- 
omists would  fail  at  first  glance  to  understand  the  comparative  homol- 
ogies of  the  bones  exhibited  by  the  several  types  of  Tetraodontoideans 
if  they  commenced  their  examination  without  any  previous  information. 
And  yet,  forsooth,  the  families  of  Acanthopterygian  fishes  are  generally 
admitted,  while  one  eminent  ichthyologist  unites  all  the  Tetraodontoi- 
deans in  a  single  geniLs! '  Gould  inconsistency  go  farther  f 

The  differences  between  one  of  these  tetraodontoidean  families  {Ohon- 
erhinidce)  and  the  others  extend  to  the  vertebral  column  in  a  marked 
degree ;  most  have  a  greatly  diminished  number  of  vertebrae ;  there- 
fore the  order,  to  accommodate  them,  has  been  said  to  have  <Hhe  ver- 
tebrsB  in  small  number;"*  the  Ohonerhinids  have  more  vertebrae  than 
a  large  proportion  of  the  acanthopterygian  fishes  and  certainly  do  not 


*Guntlier,  Int.  Study  Fishes,  p.  683,  1880. 
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have  them  ^^  in  small  number."  Various  families  of  acanthopterygianB 
have  been  distinguished  on  account  of  the  numbers  of  vertebrse;  the 
Garangids,  for  example,  have  been  distinguished  because  they  have 
<^ten  abdominal  and  fourteen  caudal  vertebne."  Fishes  closely  allied 
in  other  respects  to  the  Garangids  have  been  excluded  because  they 
have  twenty  five*  or  more  vertebr8B.t 

Let  it  be  borne  in  mind  that  the  differences  in  the  number  of  verte- 
brsB  are  not  coordinated  in  the  special  cases  of  the  acanthopterygians 
had  in  mind,  with  any  other  modifications.  Tet  an  eminent  ichthyol- 
ogist unites  the  Tetraodontids  and  Ganthigasterids  having  ^<  the  verte- 
bra in  small  number"  (less  than  <<ten  abdominal  and  fourteen  caudal 
vertebrae")  with  the  Ghonerhinids  having  the  vertebrsd  in  increased 
number  (<<more  than  ten  abdominal  and  more  than  fourteen  caudal 
vertebrae")  in  one  and  the  same  genus,  although  those  differences  are 
coordinate  with  numerous  other  structural  modifications. 

It  is  because  President  Jordan  has  probably  been  influenced  by  the 
treatment  of  the  group  under  review  by  an  eminent  authority,  and  not 
allowed  his  own  excellentand  candid  judgment  to  havefull  sway,  thati 
feel  constrained  to  comment  on  the  inconsistency  and  want  of  scientific 
method  involved  in  the  examples  in  question.  Far  from  fearing  that 
I  have  gone  too  far  in  subdivision  of  the  Tetraodontoideans,  I  feel  that 
I  have  scarcely  gone  far  enough.  I  should  perhaps  raise  the  Golomesinee 
to  family  rank,  and  if  I  do  not  so  do  it  is  because  I  am  desirous  to  ap- 
pear not  to  go  to  an  extreme.  The  recognition  of  the  family  value  of 
the  Golomesine  group  may  be  left  to  another  or  to  some  other  time. 
Perhaps  Mr.  Boulenger,  the  learned  herpetologist  of  the  British  Mu- 
seum, may  so  elevate  it. 

That  distinguished  and  really  scientific  herpetologist  has  employed 
a  character,  analogous  to  the  principal  one  which  distinguishes  the 
Golomesines  from  the  bulk  of  the  Tetraodontids,  to  diagnose  sev- 
eral families  of  lacertilians.}  The  Golomesines  have  the  "  postfiront- 
als"  so  elongated  and  extended  forwards  as  to  unite  with  the  ^<  pre- 
frontals "  and  thereby  exclude  the  narrowed  frontals  from  the  orbits, 
while  the  Tetraodontines  have  wide  frontals  entering  into  the  itrafis  of 
the  orbits.   Three  families  of  lizards  are  distinguished  chiefly  on  account 

*  Many  trae  Garangids  have  twenty-five  or  other  than  twenty- foar  vertebne. 

t  The  strict  accuracy  and  absence  of  exaggeration  of  the  statements  here  made  may 
be  inferred  from  facts.  Dr.  GUntber,  in  his  Gatalogne  of  Fishes,  referred  Naucrata 
to  the  ScomhridoB  because  it  had  Vert.  10-16  (p.  374),  and  referred  Seriola  (p.  462)  and 
XauclerM  (p.  469)  to  the  Garangidce  becanse  they  were  supposed  to  have  Vert.  10-14. 
Soon  afterwards  I  demonstrated  that  two  of  the  nominal  species  of  Seriola  and 
the  six  nominal  species  of  Naucleni9  were  based  on  different  stages  of  the  youth  of  Naa- 
orates  and  that  probably  all  belonged  to  a  single  species.  The  correctness  of  this 
statement  has  long  been  universally  accepted — even  by  Dr.  Giinther — and  the  genus 
NaucrateB  is  now  retained  by  all  in  the  Garangids  next  to  Seriola^  where  I  placed  it. 
(See  Proc.  Acad,  of  Nat.  Sc.  Phila.,  1862.) 

X  See  Boulenger,  Gat.  Lizards  B.  M.,  v.  1,  pp.  1, 2. 
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of  analogoas  extensions  of  the  postfrontals  and  prefrontals*  and  thereby 
the  contraction  of  the  frontals  to  the  middle  of  the  crauiam — the  Pyg- 
apodidcBjf  the  Anniellidcei  and  Helodermatidce.^ 


In  conclusion  I  sabmit  the  revised  syAonymy  and  definition  of  the 
snperfamily  Tetraodontoidea  and  diagnoses  of  the  three  famillies.  They 
are  essentially  the  same  as  those  published  in  1884. 

I  add  copies  of  the  illustrations  of  the  crania  of  the  six  genera  of  Tet- 
raodontoidea published  by  Hollard.  Those  who  may  think  I  have  gone 
too  far  in  estimating  the  values  of  the  groups  so  figured  may  judge 
from  an  attempt  to  recognize  the  homologies  of  the  bones,  how  distant 
some  of  them  are  from  each  other.  If  they  ought  all  to  be  combined  in 
one  genus,  surely  there  should  be  no  difficulty  in  recognizing  the  bones 
at  once. 

TETRAODONTOIDEA . 
Synonym  aa  superfamily  name 

<Tetrodontoidea  Gill,  Cat.  Fishes  E.  Coast  N.  A.,  p.  6,  1873. 
=Tetrodontoidea  Gill,  Proc.  U.  S.  Nat.  Mas.,  v,  7,  p.  419,  1884. 

Synonyms  as  family  names, 
<OBtdodermes  Dumhil,  Zool.  Anal.,  p.  109,  1806. 
<Odontini  Bafinesque,  Indice  d'lttiolog.  Siciliana,  p.  40,  1810. 
<OBteodia  iBafinesque,  Analyse  de  la  Natare,  p.  89,  1815. 

<Gyinnodonte8  Cuvier,  Rhgne  Animal,  le  6d.,  t.  2,  p.  145, 1817 ;  3d  M.,  t.  2,  p.  364, 1829. 
^Gymnodontes  Za^mZ/e  Jonr.  Nat.  R6gue  An.,  p.  115,  1825.$ 
<TetTaodontid8B  Bonaparte,  Giorn.  Arcad.  di  Scienze,  v.  52  (Saggio  Distrib.  Metod. 

Animali  Verteb.,  a  Sangne  Freddo,  p.  39),  1832. 
<TetraodoutidsD  Bonaparte,  Nuovi  Annali  delle  Soi.  Nat.,  t.  2,  p.  131>  18:W;  t.  4,  p. 

186,  1840. 
<Premiftre  famille  [des  Plectognathes]   Dareste^  Ann.  So.  Nat.  (3),  v.  14,  p.  117, 1850. 
<Gyinnodontid8B  Adams,  Manual  Nat.  Hist.,  p.  95,  1854. 
=Tetraodonlens  Bibron,  Revne  et  Mag.  Zool.,  (2),  t.  7,  p.  279,  1855. 
<GymnodontidsB  Girard,  Expl.  and  Sarv.  for  R.  R.  Route  to  Pacific  Ocean,  v.  10, 

Fishes,  p.  339, 18!:8. 

*  It  is  not  meant,  by  the  use  of  the  words  prefrontals  and  postfrontals,  to  imply  that 
the  bones  so  called  in  fishes  are  the  same  as  those  of  the  same  name  in  reptiles.  In- 
deed, there  appear  to  be  few  (and  possibly  no)  bones  precisely  homologous  in  reptiles 
and  fishes,  homoplasy  (in  the  word  of  Ray  Lankester)  prevailing  rather  than  homol- 
ogy. But  the  homonymous  bones  cover  corresponding  regions  and  there  is  appar- 
ently no  reason  why  their  modifications  are  not  of  approximately  eqnal  value  in  the 
two  cases. 

tThe  PygopodidcB  have  <'the  prse-  and  postfrontals  in  contact,  separating  the 
frontal  from  the  orbit."  (B.,  o.  c,  v.  1,  p.  239).  "Thestracture  of  the  skull  is  most 
similar  to  that  of  Geckos,  but  differs  in  two  points :  (1)  the  separation  of  the  fron- 
tal from  the  orbit  by  the  union  of  the  prse-  and  postfrontal,  a  character  which 
is  shared  by  Heloderma;  (2)  the  reduction  of  the  number  of  bones  in  the  mandible,  in 
which  respect  they  resemble  the  snakes.''    (B.,  o.  o.,  p.  239.) 

t  The  AnniellidcB  are  said  to  have  the  '<  prse-  and  postorbital  in  contact,  separating 
the  frontal  from  the  border  of  the  orbit.'*    (B.,  o.  o.,  v.  2,  p.  299.) 

$  The  Helodermatida  have  the  '*pr»-  and  postfrontals  in  contact,  separating  the 
frontal  from  the  orbit."    (B.,o.  c,  v.  2,  p.  301.) 

II  Osteodia  =  Gy  mnodontes  -f  Ostracodermi.  d  ig  itized  by  d  O  OQ  Ic 
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<Phy80ga8trotdei  Bleekevy  Euam.  Sp.  PUoiaiu  Archipei.  Jndioo,  p.  xiv,  1669. 
<8ph^rosotne8  HoUard,  Anuales  des  Sci.  Nafc.  (4),  t.8y  p.  326, 1060. 
<Tetraodontoidei  Sleeker,  Atlas  Ich.  des  Indea  Norland,  t.  5,  p.  45,  It^;  KederL 

Tijdschr.  Dierk.,  v.  3,  p.  17,  1866. 
<Gymiiodonte8  GUntherf  Cat.  Fisb.  B.  M.,  v.  8,  p.  269, 1870. 
=TetrodoiitidsB  Cape,  Proc.  Am.  Assoc.  Adv.  Sci.,  v.  20,  p.  340,  1872. 
<[Tetrodoiitid»  Crillf  Arrangement  Fam.  of  Fishes,  p.  1, 1872. 
=sTetrodontes  FiUmger,  Sitzangsber.  K.  Akad.  der  Wissensch.  (  Wien),  B.  67, 1.  AbtL, 

p.  47,  1873. 
<TetrodootidaB  Jordan  and  GUbertf  Syn.  Fishes  N.  Am.,  pp.  do3-^D9,  1883. 
=Tetraodontid8e  Jordan  and  Edwards,  Proc.  U.  8.  Nat.  Moa.,  v.  9,  p.  230, 1886. 

Synonjfms  as  subfamily  names. 

<Odopsia^  Rafinesqne,  Anal,  de  la  Nat.,  p.  89, 1815. 
xOrbidiat  Bafinesque,  Anal,  de  la  Nat,  p.  89, 1815. 
<Tetraodontini,  Bonaparte,  Naovi  Annali  delle  Sci.  Nat.,  t.  2,  p.  131, 1838;  t.  4,  p.  186, 

1840. 
<Tetraodin»,  Swainson,  Nat.  Hist,  and  Class.  Fishes,  etc.,  v.  2,  pp.  194,.:{28,  1839. 
=Tetrodontifornies,  Sleeker,  Euum.  Sp.  Pisoium  Archipel.  Indico,  p.  xiv,  1859. 
=Tetrodonieu8,  Hollard,  Aunales  des  Sci.  Nat.  (4),  t.  8,  p.  327,  1860. 
=Tetraodontiformes,  Sleeker,  Atlas  Ichtbyol.  Indes  Orient.  Nderland.,  ▼.  5,  p.  49, 1865: 

Nederl.  Tijdschr.  Dierk.,  v.  3,  p.  18, 1866. 
<Tetrodontina,  GUnthtr,  Cat.  Fishes  Brit.  Mus.,  v.  8,  pp.  269,  270,  1870. 
=Tetrodontin»,  Jordan  and  Gilbert,  Syn.  Fishes  N.  Am.,  p.  859,  1883. 

Di^ignosis. 

Oymuodontes  withoat  either  pelvis  or  ribs,!  ^>^^  ^  normally  devel- 
oped  caudal  region,  §  with  the  intermaxillary  and  dentary  bones  sever- 
ally coDuected  by  satare  at  middle,  the  supramaxillaries  carved  oat- 
wards  behind  the  iutermaxillaries,  the  ethmoid  more  or  less  prqjeetiDg 
in  front  of  the  frontals,  and  the  postfrontals  extended  oatwards  as  &r 
at  least  as  the  frontals.  || 

SYNOPSIS  OP  FAMIILIES. 

1.  VertebrsB  namerons,  i.  e,,  12+17  pni Chonerliinids. 

2.  Vertebrae  few,  i.  c,  7  —  8+8—1.3. 

a.  Medifron tines  separated  from  the  snpraoccipitine  by  the  postfrontals  meeting 

in  the  middle    Canthigasterids. 

b.  Medifrontines  articulated  with  the  ST^praoccipitineand  the  postfrontals  confined 

to  the  sides Tetraodontids. 

TETRAODONTID^. 

DiagnoHs. 

Tetraodontoidea  with  the  medifontines  articulated  with  the  sapiuoe- 
cipitine  and  the  spenotics  (postfrontals)  confined  to  the  sides,  the  pros- 

•  Odopsia==Gymnodontes. 

t  Orbidia=:Orbidas  (=Spheroide8)  +Oonidus  (=Ovoide  Lao.) 
IThe  THodontoidea  have  ribs. 

$The  Mol&idea  have  an  aborted  and  excessively  modified  posterior  region. 
II  The  Diodontoidea  are  distinguished  by  the  union  of  the  jaw  bones  of  the  opposite 
sides,  and  great  modifications  of  the  craninm.  uym^eu  uy  ^_^ ^^-c  ^^ 
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ethmoid  little  prominent  to  view  above  and  short  or  narrow,  the  verte- 
brsB  in  small  number  (7, 8+9—13),  the  head  (typically)  wide  and  with  a 
heavy  wide  snout,  and  the  dorsal  and  anal  fins  short  and  pauciradiate. 

CANTHIGASTERIDiE. 
IHdgnosis, 

Tetraodontoidea  with  the  niedifron tines  separated  from  the  supraoc- 
cipitine  by  the  intervention  of  the  sphenoties,  which  are  connected  to- 
gether and  laterally  expanded  but  short,  the  prosethmoid  prominent 
above,  enlarged  and  narrowed  forwards,  the  vertebrae  in  normal  num- 
ber (about  8+9),  the  head  compressed  and  with  a  projecting  attenuated 
snout,  and  the  dorsal  and  anal  fins  short  and  panciradiate. 

CHONERHINID^. 
Diagnosis. 

Tetraodontoidea  with  the  medifroutines  separated  from  the  snpraoc- 
cipatine  by  the  intervention  of  the  sphenoties  (postfrontals),  which  are 
much  enlarged  and  assume  a  quadrangular  form,  the  prosethmoid  little 
prominent  to  view  and  very  short,  the  vertebra  in  increased  number 
(12+17),  the  head  wide  and  with  a  blunt  wide  snout,  and  the  dorsal 
and  anal  fins  long  and  multiradiate  (D  32-38;  A.  2S-S2). 

VI. 

The  genera  of  Tetra4>d<mtoidea  certainly  very  much  needs  revision,  and 
many  species  yet  require  to  be  referred  to  their  proper  systematic  places. 
The  paucity  of  the  material  in  the  National  Museum  prevents  my  un- 
dertaking the  task  at  present.  Mr.  Barton  Bean,  the  assistant  curator 
of  fishes,  to  whom  I  am  indebted  for  efforts  to  bring  together  the  mate- 
rial, has  only  been  enabled  to  find  thirty-three  species.  There  are  skel- 
tons  of  twelve  species,  viz. : 

TETRAODONTIDA. 

TETRAODONTINiE. 

1.  Spubroidks  maculatu8=  Tetmodon  hUpidus  var.  maoulatM  Scfan. 

2.  Spheroides  tkstudinbus  =  Teiraodon  ieatudineus  Linn.  =  StmometopM  iettudineu 

Bib. 

3.  Sphkroidbs  pouivs  =  Tetraodon  poliius  QiTfkvd. 

4.  Amblyrhynchotus  pardalis  =  Tetraodon  pardaliSf  T.  &  S. 

5.  Amdlyrhynguotus  oblongus  =  Tetraodon  oblongus  Black  =  Amblyrhffnokotus  ob- 

longuB  Bib. 

6.  Amblyrhynchotus    Honckbnii= JWraodon  Honckenii  Bla^k  =  Amblyrkym^otus 

Honckenii  Bib. 

7.  Lagocbphalus  Li£ViGATUS  =  Tetraodon  Icebigaius  L.  =  Promeooeepkalua  IcevigatUB 

Bib. 

8.  Laoocbphalus  lunaris  =  Tetrodon  lunarU  Schn. 

9.  Arothron  meleaoris  =  Teiraodon  meleagris  Lac.  =  Dilobomycter  meleagrU  Bib. 
10.  Arothron  hispidus  ^^Tetraodon  hitpidus  Bh=  Dilobamyoter  kUpid%$  Bib^^^^ 
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COLOMESIN^. 
IL  CoLOMi&svs  PSirTACVR=Tetraodon psittacMSj  8chu.= Batraekops psittaeu$  Bih. 

CAJXTHlOABTERIDm. 

12.  Cajvthiqaster  PVNcr\Tia8iMva=iTetrodan  punclatissimua  Qthr. 

My  knowledge  of  the  cranial  characters  of  Chonerhinus  is  derived 
solely  from  the  description  and  figures  of  Bollard.  There  is  only  one 
specimen  of  (7.  naritus  in  alcohol  in  the  National  Maseum. 

Any  additional  material  will  be  welcomed  and  equivalents  given  in 
exchanges  by  the  National  Museum. 

The  value  of  the  skeleton,  even  tor  specific  distinctions,  is  well  illus- 
trated in  the  case  of  S.  teatudineus  and  8.  politus.  Messrs.  Jordan  and 
Edwards  record  the  8.  politus  as  a  <^  doubtful  species,"  probably  the 
adult  form  of  S.  testudineus.^  They  also  state  that  the  old  specimens  of 
T.  politus  ^<  differ  from  8.  testudineus  (annulatus)  only,  so  far  as  we  can 
see,  in  the  absence  of  prickles," t  and  consequently  '*see  little  reason  to 
doubt  that  Spheroides  politus  is  simply  the  adult  of  8.  testudinew  annu- 
latu8.^ 

The  National  Museum  has  skeletons  of  8.  testudineus  SkuA  8.  politus  of 
nearly  the  same  length,  and  the  differences  between  the  crania  of  the 
two  is  very  marked,  the  former  having  the  interorbital  area  compara- 
tively narrow,  and  the  prefrontal  grooves  narrow,  while  the  latter  has 
the  interorbital  area  very  broad  and  the  prefrontal  grooves  shallow 
and  wider  | 

•  Proc.  U.  8.  Nat.  Mue.,  v.  9,  p.  Ji47. 

tProo.  U.  S.  Nat.  Mus.,  v.  9,  p.  239. 

t  Profs.  Evermann  and  Barton  have  reached  the  same  conclusion  respectinji^  S,  poU- 
tus  and  S.  iestudineui  and  have  remarked  that  **  the  interorbital  space  is  flat "  in  8, 
politua  and  ''concave  in  S.  teatudineus  annulatuB,"  (Proc.  U.  S.  Nat.  Mus.,  v.  14,  p. 
165,  1891.)  No  one,  however,  has  noticed  the  difference  id  the  width  of  the  interor- 
bital space.  It  will  be  interesting  to  compare  the  anatomy  of  S,  teaiudinew  (typical) 
and  8.  ieaiudineM  annulatus. 
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1 .     Chon  erh  in  tut  na  rit  us. 

la.  ChonerhinuH  nan/ »«  nostril, 

if.     Tetramion. 

3.    LeiodoH  or  Monotretn. 


4.  Arothron  or  IHlobomycter. 

5.  ColomettHs. 

0.  Chonfrhinus. 
7.  Canthiyasier. 


The  Uhwtratlona  of  crania  are  reproduced  from  those  of  HoIIaixTs  raemoW^^g^^ 
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tinos 537 

AoentHmichthys  coUettii 28 

leptoe 28 

■urinamensis 29 

Aebiropais 73 

asphyziatns 73 

nattereri  73 

Achirus 72 

fischeri 73 

garmani 73 

Jenynsi 73 

klunzingeri 72 

lineatuB 73, 84 

inazatlanns 128, 164 

Acmea  preteri 329 

scutum 329 

AcoBtidie 280 

AciBtes 280 

Inpina 277,280 

Actinistia 460 

Actinopterygia 469 

Admetovis  oxy maras 216, 219 

JSgialitis  seniipalinata 430 

.Sstrelata  leucoptera 490 

.£tilis  macularia 428 

Ageneiosinie 5, 7 

AgeneioBus 7, 13,  18 

armatas 35 

atronasas 35 

axlUaris 35 

brevifllis 36 

brevis 85 

caifoanas 36 


Page. 

Ageneiosus  darwalla 85 

dentatus 85 

inermis 85 

porpbyreus 35 

ucayalensis 35 

valencienuesi 85 

Agoniaies 16 

haleoinns 57 

AgonidsB 115 

Agonostomns 18 

Agriopus 114,704 

Agrotls  trabalis 270 

Aida 401 

Albaoora  alalouga 117 

rbynnns 117 

Albulavulpes 112,127,128,133 

Alepooepbalufl  tenebrosas A4«l 

Alsophis 618 

Alntera 113 

soboepffi 84 

Amblyopsid» 2, 8 

Amblyrbyncbotiis 712, 713 

houckenii 719 

oblongus 719 

pardalis 719 

Anieinms  cantonensis 10 

Amia 112 

Amiatida) 2 

Amiurus 12, 18 

A  m  niocbares 296, 300, 301 

OBdificator JHNI 

Ammocbarido) 296, 300 

Ammod  ramus  candacutns  becki 483 


sandwicbensis  alaudinus. 
savanna  .. 

Ampelis  garmlas 

Ampbiardis 

inomatus 

Ampbignatbodontido) 

Ampbictenidfio 

Ampbinome  rostrata 

Ampbinomidie 

Amphitrite  ornata 

Anableps  anableps 

elongatns 

Anacbis  coronata 

flnctuatA 

rugosa 


442 
442 
443 

676 
676 
168 
297 
278 
278 
298 
65 
65 
318 
318 
318 
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Aniictiis  rugulosa 319 

Bcalariua 319 

neirata 319 

rarla 319 

Anacyrtua 15 

giblM)Hu.s 57 

knerii 57 

lima^sqiiamis 57 

lianciradiHtuii 57 

nanguineufl 57 

tectifer 57 

AnarrhichaH 115 

AnarrhichthyH 115 

Anait  aniericana 420 

liOHchas 420 

caroliiiensis 420 

obflcura 420 

Htropera 420 

Anchigomus 708 

angiiflticepa 709 

caudacinctus 708 

reticularis 708 

AnciHtrodon 681, 682, 684 

bilineatus 682 

contortrix 682.683 

piacivonis 682, 683, 684 

AnciHtrus 14 

calaiuita 43 

chairresi 43 

cirrhoHus 43 

dubiu9 43 

boplogpnya 43 

leuco8(ic(U8 43 

Htigniaticus 43 

temmiuckii 43 

Ancylopaetta 110 

ADgiiilidtp 3 

Angiiilla  anguilla 117  I 

roiiirata 94  i 

Aniiiellidie 717  ' 

Anodonta  anatina 106  ! 

oalifornjenais  106 

flm-iatitia 106 

imbecilis 1 106 

nnttallinna 106 

oregonoiisi.s 106 

wahlamateiusia 106  ' 

Anodaa 16 

Anotnia  lainpe 308 

Anof)tonmtiiin> 6,8,10  i 

Anoetomns 14  ^ 

anostumus 50  . 

dissimilis 50 

faaciatus  50 

gracilis 50  \ 

iflognathuB 50  { 

knerii 60  i 

iinsiitus 50 

platn? 50 

sagiltnriuH 50 

nalrnouoiis  50 

irimaculatuH 50 

vittatuh 50 

Anaer  albiAronn  gambeli 423 

Antennarius 113 


Pag«- 

Antennarias  reticularis M6 

Authrodira 454 

Antfaiispensiloanicus 4i5 

Antrotttomaa  rofomacnlatas 4M 

aericei  caadatufl 4<i6 

vocifenia 406,536 

Aphanacantbus 712 

Apbahopufl 117 

Aphiocharax 16 

albnmas 55 

flligema 55 

ptiaillus 53 

Apboriaiia  plagiusa 84 

AphredoderidsD 2,3,116 

Apbritis 305 

poroHiis 305 

uudnlatas 306 

Apionicbtbys  unioolor 73 

Aplocbiton 17 

tfeniatus 64 

stebra 64 

Aplocbitonidie 3, 5, 11 

ApaicephaluB 707.712 

Aqnila  chrysaetoa 433 

Arabella  opalina 288 

Arapaima 17 

irigas 64 

Arapaimidie 3 

Area  forraona 309 

gradata 300 

labiaU 310 

pacitica 309 

reeviana 310 

Bolida 309 

Arehibuteo  lagopua  aancti-jobannis 433 

Arcbosargua  probatocepbalns 90 

Ardea  pnri»urea 493 

Arenlcola 300 

cristata 29 

Armaria  Interprea 430 

Arges 17 

loiigifilis 38 

pemanns 38 

]>renadilla 37 

sabalo 37 

taczanowskii 38 

wbyiuperi 38 

A  rgiidsB 3, 6, 7, 37 

Aricia  omata 292 

.    rubra 29j 

Ariciida; 292 

Arotbron 706.707,712 

biapidua 719 

raeleagris 719 

Arremon  aurantiirostris 343 

aatnratoB 345 

Asinea 590 

Aaio  accipitriuua 436 

AapredinidK 3,6,7,10 

Aapredo 15 

aspredo St 

cwtylcphoraa *. 21 

filanicntoaus 29 

nematopbonis 28 

•iouephonifl St 
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Aspredo  tibioen 26 

Asterophysas  bntrachuH 33 

Astraliom.  buscbii 331 

AstToblepns 16,20 

grixalvii 38 

AstronotuH 14, 16 

acaroiUcA 60 

adspersa 68 

amphacautboides 69 

autocbtbon 69 

bimaculata 68 

cGenileopunctata 08 

corj-phsenoides G9 

crassa 69  | 

dorsigera 68  j 

efasciatns 69 

facetufl 08 

fesUvus 69 

fllamentosns 68 

freniferas 68 

fuRco-maculataa 68 


gymnopoma 

bypsosticta 

impenalis 

kranasi 

latifrons  . 

maronii 

minuta 


68 


69 


68 


68 


nasaa 

oblongas 

obscura 

ocellata 

pbmifroDs 

irartalegrensis 

psittacos 

pulcbra 

panctulato 

severus  

apeotabiliH 

Bubocularis 

ayspilub 

tetramenis 

tbayeri 

unipanctata...' 

vittata 68 

Astroscopas 83 

Atbereatbes HO 

Atberinidw 3,66 

Atberinopa  insolarum 549 

regis 126,187 

Aiomarohns 645 

AncbeDiptericbthya 15 

longinumna 34 

tboracatas 34 

Auobenipterinao 5, 7, 33 

Ancbeniptems  aap«r 126,163 

bracbynms 36 

fordicei 35 

nncballa 35 

Aulaoorbampbos  prasinua 471 

AuatrolabroB 404 

raacalatua 404 

AntolytaaTarians 282 

Antomolus  p«llidigulariB 471 

ATtoula  stenui 300 


Page. 

AxiotbtMi  mucortu !i94 

Aytbyia  affini« 421 

coUaris 421 

marila  nearctica 421 

rallisneria 42? 


B. 


Bagrinee 5, 10 

Bagropais 16 

reinbardti 30 

Bairdiella 86 

cbrysnra 88 

icietia 128,150 

Balistea 118 

polylepaia 127, 164 

BaJistidiB 108 

Barrowa,  Prof.  "W.  B 411 

Bascanium 621 

oonatrictor 622. 623,  624, 625, 636 

flagelliforme 625,686 

laterale 627.628 

aorigulam 620 

mentovarium 622, 623 

omatum 620 

picenm 625 

aobottli 629 

aeniilineatuni 636 

tieniatuin 620 

laterale 628 

vetustas 624 

Baailentenia delattrii 340,527 

melanogenys  528 

meaocbrys 340 

niesoobryBUB 342 

ruflfroDa 341, 342 

salvini 349 

Batracbidse 4,5,7.8 

Batracboidea  pacific! 72 

Batraobopa  707,714 

psittacus  720 

Batraobuatau 86,86 

Belding,  Mr.  L 855,411,512 

BeUonaexiUs 160 

Belone  stoltzmanni 135 

BelonidsB  3,7,8 

Belonesox  18 

Benedenia  deneSnsis 401 

Bergenia  mexicana 504 

Beridia  702 

flara 702.703 

Bironia  oompacta 326 

Blaucbardia 401 

Blensiidn 4,115 

Blenn  iua 115 

Boaimperator 600 

Bodianua  acanthistins ft99 

Bold® 600 

Bollmaxinia  ocellata ftSft 

macropoma ft56 

Btigmatora ft«l6 

Botbriolepia  canadenais 450 

Bothus  macnlatua 86 
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Brachyoepluaa» 707,712 

Brachyplatyttoma  filamentMus 30  | 

reticalatam 31  ' 

TOOMeaiixU 31  | 

VAilUmti 30  ; 

BrachjThamphichthys 15 

artedl «2  i 

breriroetrift 62  , 

flegaiiB 62 

miiUari 62 

BranUfc  t'anadenBi« 424  • 

Initchinsii 424  ' 

occidentalis 424 

nigricans 424 

Breriperca 401 

Brevoortia  tyrannua 83 

Brisbania 702 

Brochis 16  • 

bicarinatofl 44  [ 

coerulens 44 

dipterus 44 

Remlacntatns 44  I 

taioah 44  j 

Brown,  Mr.  Herbert 501  1 

Brycon 14  ■ 

albumos 55  | 

atricandatus 55 

bahiensis 55 

brevicauda 55  ! 

capito 55  I 

rarpopbagas 55  | 

cepbalos 56 

cbagrensia 55  , 

dentex 55 

devttlei 55  | 

erythropterom 56  ' 

falcatus 65  I 

ferox 56  , 

hllarii 55  , 

labiatus 55 

lineatus 55  : 

longiceps 55  i 

landii 55 

luelanopteram 56 

nioorei 55 

uattereri 55 

opalinna 55 

orbignyanua 55  ! 

ortbotonia 55 

l>e8u 56  , 

reinbardti 55  , 

rodoptems 55  i 

ruhricanda 55  ; 

Hchombiirgkii 55 

Btolzniannl 55  < 

Htriatulu8 55 

Btiibelii 55  | 

Brytonopa 16 

alburnoiden 56  i 

Incidns 56  ■ 

Buarromon  guttaralin 532  I 

Bubo  virginiauus  arctioiis 437   ' 

Bucciuuin  fnniformifl 323  I 

Htrigillatiim t9S  \ 

tapbrinm 1841  | 


Paga 

Bolininlus  abyasinicoa .  99 

alternatua 99 

dvalbatua 97 

acbiedeanus K 

fairbankai 9»* 

ragadalei 97  9si 

Bo]  imus  alternatua 9& 

dealbatus d»-« 

mooreanoa » 

patriarohna 99 

Bohiedeanna 9ft 

BnlUadamai 314 

aspersa 314 

punctalatiiK 314 

Bulweria  bnlweri 490 

Bunocepbalicbtbya 16 

bypainma 25 

Bimocepbalinip S 

Bunocepbalns 15 

alenropaia 36 

bioolor 26 

gronovii 26 

knerii 26 

raelaa 26 

■cabriceps 38 

verrucosus 26 

Buteo  Hwains<mi 432 

V. 

Calamoricbthys 112 

Calamus  bracbysomns 127,153 

Calcariua  lapponirua 441 

pictus 441 

Calidria  areuaria 427, 472 

Callecbelys  peninsubc 9AH 

Callicbtbyidie 3.6.7 

Callichtbys 13.  W 

arcifer 43 

asper 33 

callichtbys 12 

Callista  ciroinaU 311 

concinna 211 

Callopbysiun 5.7 

Callopbysns 15 

macroptems 27 

Callyoilonticbthys 3« 

Calypte  annie 172, 169,  ITl 

Calyptogena IW 

paviflca t99 

Campy lerhyiichus  capistratns 518 

castaneua 518 

Cancollaria  affinis 182 

Imllata 183 

i-aasidiformiH 182.315 

cUrysostoma 315 

rlavatnla 315 

crairfordiana Ifti 

mitriformis 315 

niodesta 1^ 

obesn 182 

tritonidea 133 

urceolata IS2 

vetiiRta 1® 

<  'antbiga«t«'r 118. 706, 707, 708, 709.  HO 

puuctatiasimus 720 
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Canthigaateridffi 710,719.720 

Canthigaflteriiise 710 

Canthileptcs 709 

Canthogaater '        710 

lobatas 709 

Cantliogastrini 710 

Cantbophrys 709 

CapiteUidw  293 

Caragola  mordax 24 

Carangida^ 116,117 

Caranx  caballas 127,128,138 

cbrj-Boa  87,138 

hippos 128,138 

latus 128,138 

apeciosus 128,138 

Carapna  U 

faaciatoB 62 

Cardka  laticoetata 310 

Cardiuia  erinacena 310 

latiooatatum 311 

muricatnm 310 

obovale 311 

panamenae  311 

planicoatatam 311 

procerom 310 

roatmm 310 

aenticosum 310 

Careproctua  melanarua A60 

Carphophiopa 596 

amo&nxia 596 

venniB 597 

CaaioatomidaB 3 

Caaais  abbreyiata 324 

Cataphracti 701 

Catbama  fmnoaua 517,518 

znelpomene 517 

mexioanna 517 

Catodonta 589 

Catoprion 16 

mento 61 

Catoatomidao 2 

Catalna  bmnnena 549 

cepbalua 941 

xaniurns ft40 

Celaena  egana 252 

infecta 252 

pnnctifera 252 

Cemophora 602 

coocinea  602 

Centrarobidaa 2,3,116 

Centnrcbna  cyanoporca 73 

Centromocblua 15 

anlopygiaa 34 

hockelii 34 

Intermediaa 34 

oncina 34 

peragise 34 

ateindacbncri 34 

Centropomna  grandoculatna 126,141 

undecimalia 128,141 

viridia 141 

atriatua 91 

CephalacanthidsB 115 

Ceratodaa 8 

Oeratobyla 168 


Pag©. 

Ccritbium  intermptuni 326 

maculoaum  325 

stercnsinnacarum 325 

Ceryle  alcyon 437 

aupercilioaa  Mtictoptera 471 

CetopaiiiR) 36 

Cetopais 12,14 

eandini  36 

crccutiena 36 

gobioides 36 

occidentalis 36 

plnmbena 36 

ventralis 36 

Chffitobrancbopais  16 

orbioularia 70 

CbrotobranohuB 15 

flaveacena 70 

faber 86,160 

aemifaaciattiA 70 

Cha)todipt6nia  zonatua 127, 160 

ChfBtodon  bumeralia 128, 160 

Chatodontidae 108,113 

Cb»topt«ridiB  290 

Chflotopterua 300 

pergamentaceiis 290 

Chetoatomna 14, 17, 20 

branickii 43 

bufoniaa  43 

dermorhyncbua 43 

erinacena 43 

liacberi 43 

guaireuaia 43 

gymnorhynchna 43 

jellakii 43 

latifrona 43 

loborbynchua  43 

macTopa 43 

malacopa 43 

xnediroatria 43 

mioropa 43 

nudicepa  43 

aericeiia 43 

atannii 43 

tackzauowakii 43 

tectirostria 43 

varioliia 43 

Chalceua 15 

erythninia 65 

labroaiia 73 

latna 73 

macrolepidotuA 65 

tffiniatua 73 

Cbalcinua 14 

albus 66 

angulatua 56 

ciirtua 56 

fuacna 56 

aignatus 56 

villatna 56 

aaritUB 06 

cult«r 56 

elongatua 56 

giintberi 56 

magdaleiia) 56 

paranenaiM 56 
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Cbaloinas  pictus 56 

Chama  echinata 310 

Ghamslo  abbotti 353 

bifldus 354 

flscLeri 354 

roperi 354 

Chanoe  chanos 112,127,133 

Charaoidiam 17 

etheofltoma 50 

fasciatuni 50 

purpnratam 50 

Btelndachneri 50 

ChazacinidiB 3,5,6,8,10,113.116 

Characodon 18 

Charadriiis  dominicus 429 

sqnatarola 429 

Charina 511,612,501,592 

bott4B 592,593 

brachyops 514,592 

plambea 514 

trivirgata 591 

Charinidffi 592 

Charitonetta  albeola 421 

Chaamodea 86 

boaqnianus 85 

Cheilichthys 708,712 

CheiitKlon U 

agassizii 54 

oques 54 

iuHig^nia 54 

interruptus 54 

nattereri 54 

peqnira 54 

piaba 54 

piscicnUis 54 

piilcher 54 

Chelonodon 699,706,711,712 

Chen  hyperborea 423 

hyperborea  nivalis 423  ! 

ro88ii 423 

Chilodus 15 

labyrinthicus 49 

pnnctatus 49 

Chilouirniscus 593 

ciuctns 594, 595 

ephippicus 594,  595 

mexicanus 594 

stramineus 594,595 

cinctus 594 

fasciatus 595 

Htraminens 595 

Chilomycterus. 83 

Chilopoma  nUopunctatum 83 

Chiouactia 604 

(liasii 605 

occipitalis 605 

occipitaiiH  anuulatus 605 

<  "hirodoii 19 

Chirostoma 18 

argentinensin CO 

bonariousirt 60 

microlopidotft GO 

Chiton  .jnneironsis :j35 

spinifeniH  .  .*. ;i34 

ChlopHia  eq uatorialiH 347 


Pip. 

Chlaronerpea  caboti 411 

simplex SM 

Chloroscombms  chrysnras 87, 131 

orqueta 1S.UI 

Chlorospingus  piliatns Sll 

Chlorostoma  ater 311 

gallina 331 

Cboen^alis 398 

eastanea 3M 

ChoDdru8t«i ttfi 

Chonerhinidaj 6»7,6te,n5.n9 

Chonerhinids 715 

ChonerhinoH WT 

mode«tuH 617 

Chonerbimw 697, 898,  GBB.  705. 712. 739 

naritus 789 

Chordeiles  virgin ianns 4J8 

Choma  belcheri 189 

Chriolepia iil 

minntillua MS 

Chromys  ooelUta 73 

Cbiysodomus  acoamius 188 

eucosmins KIT 

halibrectus tWH 

hypolispns ISA 

ithius 1ST 

perisiCflidiiH 18T 

phcenicena IST 

Clchla  conibus • 

multifaaciata 69 

ocellaris 19 

temenaia • 

Clchlidie 4. 5  8. 67  115 

Cireua  hudsouius 432 

Cirrhisoma TW 

Cirrhitidae 761,  TJ^ 

Ciaticola  bicenniceps **5 

Citharichthya  gillwrti 124, 136  l<4 

inicru8tonr.  a J4 

sordidua !!• 

spiloptera:» 7^124. 1«» 

Citharininie « 

Cladistia 4« 

Clangula  biemalis 421 

dementia  subdiapbana liS 

Clinus n> 

Clivicola  riparia 44S 

ColonoiihiA 674 

kirtlaudii taw.  «74 

(.-hqiea  idusa 112 

amazouira O 

harongua lli 

libertatis 134 

pilchanluH 112 

Ftprattus 112 

Clupeidte 3. 83. 112 

Clymcnella  torquata m 

Cucniidophorii  *  niartyris i*''" 

Cneuiidoplionis  iiKirty ri.-* 4#T 

Cobilida * 3.W 

Cocfoateus  dec  i j>ifus 4-*»' 

CmM-yjrn.s  minor 536 

Cocbliodon  coohlicHlon 42 

ColaptoH  anratiia 17*,  171  *M 

ColomesiniP 739 
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Colomeaaa 15,707,714 

psittaous 73,714,720 

Colaber 630 

confinis 630, 631, 632 

emoryi 636 

gnttatns 630,631,632,634 

guttatus 633 

■eUatns 633 

liBtuB 636 

obsoletmi 634 

lenmiscatus 636 

obaoletus 635 

qnadrivittatus 633 

rosaceus 633 

Tulpinas 630, 631, 632 

ColnbridsB 593 

Colnrabella  fascato 318 

hflBmastoma 318 

mi^or 318 

paytensis 318 

strombf  fonnis 318 

Col  jmbns  auritus 415 

holbcBlll 415 

Comastes 415 

quinciinciatuB 617 

Concliolepaa  fuHifomiis 336 

ponivianus 335 

Conger  conger 93, 117 

Congiopodua 704 

Conopale 603,605 

lineatua 605 

Conorbynchoa  conireatria 30 

glaber 30 

Contia 509 

epiacopa 600, 601 

iHOzoua 601 

torquata 601 

iaozona 601 

_mitia 601 

pygrea 600 

Contopua  lugubria 535 

Conus  brituneua 315 

gladiator 315 

lucidus 315 

nux 335 

prinoepa 335 

pnrpnraaoena 315 

Corvaa  corax  princiiMilla 439 

Corj'doraa 13 

acutua  44 

leneua 44 

amphibeliia  44 

anuatua 44 

elegana 44 

equea  44 

baat  ataa 44 

nattererj 44 

paloatua 44 

piinctatna 44 

aplendeiia 44 

trflineataa  44 

Coryphiena 117 

Coaayphiforniea 395. 397 

Coaayphua 397 

Cottidw 4,116 


Page. 

Cottina 702 

Craaaatella  gibboaa 310 

Crayracion  707,710.711 

IfBviiwiinaa 710 

Creagnitna  13 

afflnla 56 

argentea 56 

miilleri  56 

pemaiia 66 

Croatochanea  affinia 56 

caudomacalatua 66 

melanurua 56 

Crenicara 10 

elegana 69 

Crenicichla 14 

aontiroatria 69 

anthurna  70 

bniallienaia 69 

adaperaa 69 

funebris  69 

Johanna 69 

lenticulata 69 

lagubria 69 

atrigata 69 

vittata 69 

cyanonotua 70 

elegana 70 

freuata 70 

lacuHtria  70 

lepidota  70 

Inciua  70 

macrophthalma 70 

obtaairoatria  69 

orinocenaia 70 

polyaticta 70 

proteua 70 

argynnia 70 

punctata   70 

reticulata    70 

aaxatilia 70 

aemifaaciata 70 

Crenilabnia 898 

melopa 398 

Crenuchinaa 6. 8, 11. 59 

Crennchna 15 

apihurua 59 

Crepidnla  aculenta 327 

arenata 327 

dilatata 327 

excavata 328 

leasoni 328 

atrigata 327 

Criaticepa 115 

Croaaopterygia 459. 460 

Crotalida* 681 

Crotalopborua 684, 687 

catenatuH 684, 685 

edwardaii 685 

miliariua 684.685 

ravus 684 

Crotalua 686 

adamant^uH 689 

adamanteua 090 

u1n)X 6M 

ruber 691 
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Crotalua  adamaDtouM  scutalatus 690 

basilinciis 686.688 

ceraatw 686,687,689 

oontl  aent  ua 001 

oonflnentiu 692 

lecontei 692 

lucifer 692 

pulTemleDtua 092 

enyo 693 

horridus 093 

lepiduH 092 

mUchellii 694 

molosaua 689 

polyatictna 686.689 

pyrrhua 694 

tigria 693 

triseriatua 689 

Cracibnlam  irabricatum 327 

apinoaum 827 

Crymophilua  fuUcariua 425,492 

Cryptodon  biaectus 189 

Cryptogramma  aubimbricata 311 

anbmgoaa 311 

Ctenacanthiia  amblyxipbiaa 449 

Ctenolabrna Ill 

Caculua  canonia 494 

kelongenaia 493 

poliocephalaa 495 

tamauicua 494 

telephonua 494 

CorimatinsB 0,8,10 

Curimatopaia  macrolepla 40 

microlepia 46 

Carimataa 14,47 

alberti 47 

alburnus 40 

lineataa 40 

argenteaa 47 

aaper 47 

bimacalatua 47 

aialia 47 

traohyatethua 47 

cyprlnoidea 48 

dobala 47 

doraalia 47 

elegans 47 

bahienaia 47 

eaaequibenaia 48 

falcatua 48 

gilberti 47 

brevipinnia 47 

guntheri 47 

hypoatomiia 47 

iaognathua 47 

knerii 47 

laticeps 48 

latior 48 

leuciscua 47 

lepidurua 46 

leacoatictua 47 

macTops 48 

magdalenao 47 

meyeri 46 

raicrocephalua 47 

mivartii 47 


Curtmatua  iiagelii 47 

uflHua 47 

ocellatua 47 

planirostria 48 

platanua 47 

plnmbeiia 47 

mtiloidea 47 

acbombargkii 4«> 

8erp«s 46 

aimaUtus 48 

apilaropaia 47 

apiluma 47 

troacbelii 47 

▼ittatua 47 

Cyohla  fiMoiata 74 

flavo-macnlata 74 

nigro-macalata 74 

mtilana 74 

touoonnarai 74 

trlfiiaciata 74 

Cy  clophia 02 1 

feativaa 6S1 

Cyclopiam 17 

cyclopnm 38 

gfintberi 29 

Cydopteridffi 115 

Cyclorhia  flavipectna  8ubfla\'e«ce]ia S39 

trinitatla S29 

Cynodon 15 

glbbaa 99 

valpinaa 59 

Cynolebiaa  bellottii 64 

elongatna 64 

macaUtna 65 

poroaua 05 

robuatna 65 

Cynopotamua 14 

amazonom 58 

argenteua 58 

biaerialia 56 

gulo 58 

hameralia 58 

knerii 5« 

magdaleniB 58 

Cynoacion  maodonaldi 123, 166 

maoolatiiB 8S 

othonopterum 165 

parvipinnia 127,159 

regalia 88 

Cyprseaarabicnla 325 

exanthema 333 

nigropunctata 324 

picta 325 

pnnctalata 324 

puatnlata 325 

ao  werby  i 325 

Cymia  tectum 322 

Cyprinidae 8,113,116 

Cyprinodon  variegatus 92 

Cyprinodontid» 3. 6, 12, 64,  U6 

D 

Dacnia  vennata ^9 

Dalila  acuta 420,421 

DalUidie 3 
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DampieriA 401 

Daayatis  longiia 127. 132 

DanybaUdn 7,24 

Daftybranchns 300 

caducns 293,300 

Decapogon 15 

adspersum 44 

Decodon 397 

Deconychura 338 

Deconychnra  typica 339 

Deltarna 17 

aDgulicauda 42 

parahybie 42 

Dendrafrapoa  canadensis 430 

Dendroica  estiva 444 

bryanti 524 

castaneiceps 524 

coronata 444 

lawrencii 532 

striata 444 

vleilloti 624 

bryanti 525 

castaneiceps 525 

Dendrornis  nana  costarioensis 532 

Biadophis 614 

amabilis 614 

docilis 616 

pnlchellus 616 

stictogenys 616 

ponctatus 617 

Mgalis 615 

arnyi 615 

regalis 615 

nibescens  614,615 

I>iaglena 168 

Pianema 16,44 

longibarbia 44 

Pibranchtta  altanticus 114 

Bicentrarchus  punctatns Ill 

Dichotomycter 712 

DicToesQS 16 

macnlattts  60 

Diglos  SA  plum  bea 529 

Dilobomycter 712 

hispidus, 719 

Dilobomyctte« 712 

DUoboinycter  meleagris 719 

Dinichthys  terrellii 450,451 

Diodontidn 697 

Diodontoidea  718 

Diopatra  cuprea 285 

magna 986 

Diplectrum  radiale 127,128,142 

sciurus  5<MI 

Piplodonta  obliqua 310 

Diplodna  holbrooki  90 

Piplomystea 13 

papillosus 26 

Diploniystidie 3,6,7,9,10,26 

Diproctaoanthns  xantboras 897 

Dipsas  annulata 677 

Distichodinn 6 

Dives  dives 470 

Donax  pnnctatostriatiis 812 

Doradinie 5.7 


Pace. 

Doias U 

affinis 32 

albomacalatus 32 

annatnlus 32 

astcrifrous 33 

bracbiatus 32 

calderonensis 32 

castaueo-ventris 32 

cataphractuH 32 

costatuB 32 

crocodilii 32 

dentatas 32 

dorsalis 32 

hanoockii 32 

heckelli 33 

belicopbilus 32 

longipinis 32 

macolatns 32 

marmoratus 32 

monitor 33 

naaticuB 33 

pectiniArons 32 

spinoRissimns 32 

uranoscopns 32 

weddellii 32 

Doricha  evelynte 169 

Dormitator  grandisqnama 71 

Dorosomido) 3 

Drilonereia 288 

longa 288 

Dromicus 505,614,618 

olavatas 505 

flavilatas 618 

Brymobioa 618, 623 

aurignlus 629 

margaritirems 504 

Dryobates  Japonicus 495 

DuopalatinoB 16 

emarginatas 31 

Dysicbthys 16,26 

coraooidens 26 

E. 

Ecbidna  oatenata 1 17 

nebulosa 117 

zebra 117 

£ctost«orhachi8  nilidos 457 

EeU,  the 117 

ElapadsB 679 

Elapoidis 596 

Elapa 679 

distans 681 

euryxanthns 681 

ful  vias 680 

impcrator tt7» 

lemniscatus 681 

marcgravil 680 

semipartiiuM 679 

sarinamcnsiH U80 

Elasmobranch  fh>m  tbe  Penulau,  a  new. .  447 

ElaABomatidff^ 2, 3 

Electrophoridn 3, 7, 11, 61 

ElectrophoniB 15 

olectricns 61 

EleginoiM 305 
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Eleginu* 304,305 

na  vaga 803, 304 

Eleotris  amblyopaift 71 

X>emiger 72 

pUonis 71 

EUlpeannu 16 

spinicaada 25 

BUyri* 401 

Elopidfe 3 

Slopomorphns 49 

elongatna 46 

melanopogon 46 

steatopa 46 

Slops  aaoras S3, 112. 127, 128, 138 

Emberlaa  lencooepbala 496 

pusilla 406 

niatica 496 

yMsoensiB 496 

Bmbiotocid» 114 

Empidonax  albigtilarin 535 

bammondi 438 

Encbelycepbali 3 

Sngina  carbonaria 317 

fermginenm 317 

palrhra 317 

EopMtta 110 

EpapteruA 15 

dispilurus 34 

Bpbippion 705, 713, 714 

guttifer 714 

macnlatnm 713,714 

Kpicrates  angulifer 590 

EpiglottophiH 636 

Epinepbelus  analogus 128, 144 

Epipedorbyncbofl 712 

Eranophilua 16,20 

matiaii 37 

Erennetes  pnaillns 427 

Eritbaciia  aibUana 497 

Erythrinlnie 6,8,10,45 

Erytbrinns 13 

erjtbrinua 45 

loDgipinnia 45 

aalvns 45 

unitfeniatna 45 

Erytbrolampnia *. . . .         676 

dromicifonniB 676 

imperialia 676 

lateritina 676 

renuatiaaimna 676 

Exyx 591 

Eaocldw 3, 1 16 

Eiicometis  casaini 473 

Eiiglyccra 288 

dibrancbiaU 288,300 

Eulaniiafroiito 127.129 

plat  jrhynchua 543 

Eiilampis  holoseiicna 172, 169 

Eunice 284 

articulata 285 

omata 5184 

EnnicidjT 284. 3W 

Xvpagtirua  longicarpus 292 

Eopetrichthys 400. 404 

iingustipea 404 


Paee. 

Eupboaia  fulvicriaaa 5'p 

Euphonia  gracilis ivil 

luteieapilLa 53 » 

minata 511 

Eupleara ITJ 

oaadata 174 

cUtbraU 175 

limata 175 

mnridformia 174 

nitlda 174 

pectinatA 174 

plicate 174 

anlcldenUte 176 

triqnetra 174 

nniapinosa 174 

Bnrypanopeoa 355. 357 

Batnnia 645 

angnatiroatria 656 

aarata €9^ 

biaonteia 651 

bnUerii «1 

cbrjraoeepbalA 656 

cyrtopais  collaris 657 

ocellate 657 

elegans 651 

bmnnea fl«l4 

coiK-bii 656 

elegaun 65^ 

lineolata 945 

marciaas» 656 

ordinoidea  651 

platonia 55  J 

vagrana 656 

infemalia  infernalia 657 

vidua 65» 

leptocepbala 660 

macroatemma 6Si 

megalopa 650 

melaoogaster 665 

moUimacalata  * 665 

nigrilatus 665 

pbenax 659 

proxima 65\) 

polcbrilatUB tMsO 

radix 650 

rufopimctata 666 

mtiloris 65! 

aackenii 65«» 

aaorito 650 

acalaria 660 

alrtalia 661 

coiu'iuna 66i 

dar»alm 663 

gramiuea 662 

ob»cura 663 

ordinate 662 

parietelis 664 

pickeriiigii 665 

a^niifaAciikte ••J 

airtalU 662 

tetratienia 664 

trilinratn ••& 

Bumicbraatii 65^ 

Eutrocbatella XM 

Kury]wnoiieu8 5J55 
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Enrytiam 365.367 

Evans,  Commander  R.  D 355 

Eventognatbi 3, 9, 10 

Exodon 15 

paradoxus 58 

£xOi^me  semmifera 281 


¥. 


Faloo  colombarius 

islandicus , 

pealei 

peregrinoB  anatmn  . 

richiutlsonii 

nuticolua 

gyrfaleo . . 

Earanoio 

abacnra 

Farlowella 


435 
435 
403 
435 
436 


435  i 

434 

604 


amazona 

oarinata 

gladfola 

knerii 

oxyrhynchas 

Fasciolari  a  granosa 

Felichthya 

Ficimia 

cana 

omata 

Fin  Bays,  variation  in 

FiHher,  Dr.  A.  K 

Fissurella  maxima 

nigropnnctata 

])(^rn  viana 

picta 

rabropicta 

rugosa 

FlRtalaria  dopn'Hsa 127, 

Flarisiiga  mellivora 

Flnminicola  uuttalliana 

Fringilla  niontifringilln 

FundiilaH  diaphauiLs 

gnnt^malensig 

hcterorlitus  grandis 

mt^alis 

Fusas  bumsii 

oinnamomous 

eorpulentuH 

diipetithoiinrsii 

geniculus 

harfordi 

imbricatiis 

kobelti 

lutcopic'tns 

p  yruloirtea 

robustua 

sabini 

list  ulatns 


15 
38 
38 
38 
38 
38 
38 
316 
113 


118 

503 

333 

333 

333  I 

334 

333 

333 

135 

160 

104 

407 

02 

64 

02 


170 
178 
179 
316 
170 
178 
176 
177 
177 
176 
170 
170 
178 


Gadidie 4,116 

Gadinia  pentagonioBtonia 314 

Gadua 303 

callariaa 116,303 


Page. 

gracilia .103,3042 

Gadus  morrhua 304 

navaca 303,304 

wac b na 303. 304 

Gaidropaarus 116 

Galaxiaa IT 

alpinua 64 

attonaatos 64 

ooppingeri 64 

graoillimua 64 

macnlatus 64 

Galaxiidie 3,5,11,64 

Galena  donaliB 127,120 

Innnlatus 127,128 

Gallinago  delieata , 426 

Gambuaia  patruelis 02 

Gasteropelseas 14 

faaciatuB 57 

mac  alatoa 57 

pectorosos 57 

fltellatus 56 

Btemiola 56 

atrigatna 57 

GastoroateidiP 3, 1 16 

GaatrophyHua 708 

Gaatropterna 8. 12. 15. 17 

arcbipiia 66 

Geagraa 603 

Geneion 712 

Genicauthiia 700 

Genidena  genidena 26 

Geophagua 14 

actiticepH 70 

ngnaaizii 70 

badiipinnia 70 

braailienaia 71 

biiccpbaliis 71 

crassilabria 71 

ciipido 70 

dfpmon 70 

gymnogenys 71 

jurupari 71 

labintiiH 71 

lapidifera  70 

pappaterra 70 

•  pygniirua 71 

rbabdotus 71 

acymnophiluH 71 

8urinanicn.si8 71 

tsBniatna 70 

thayeri 70 

Geopbidiiim 595 

Geothlypia  bairdi 527 

cnninucha  ictorotis 526 

poliocephala 526 

Geotria  chilenais 24 

Gerrea  argentcua 86 

californienaia  165 

gracilia  1117. 128. 159 

lim'ntiis 128. 15i) 

(Jerridrt)  1 13 

(Jilb'lliia  oniatua .15H 

Gillichtbya  gnaymnHia' 126. 161 

mirabilia 127, 162 


Digiti 


ized  by  Google  . 


732 


ALPHABETICAL   INDEX. 


Page. 

liUluhtliny-camla 126,127.161 

Oirartliniohthya 18 

Oiranlinufl  caucanus 65 

caudimaciilatiis 65 

(leoetninacnlatna 65 

guppii 65 

iheringii 65 

januarias 65 

reticttlatos 95 

Oirella  nij^icaiiA 127, 164 

Glaudina  decusaata 95 

Glaniflinm  albescens 34 

GlanHila  ori<>xitalia 490 

Glaucionetta  clangtila  americana 421 

islantlica 421 

GUiioimia 501.589 

diilcis 590 

Gl ycera  dibranchiau 288 

Glycfrida* 288 

iilyphis  alta 334 

<ilyi>hiAodon  Mtxatilis 127, 128, 160 

GlyptiK-ephalus 110 

friiatbaiiacanthidip 704 

iinatbanarantbuB 701, 702, 703. 704 

goetxii 701,703 

GuatbyiiopM  soops 126, 162 

GobiidiP  4,71.113.702 

GobioidcH  broiissoneti 72 

peruanna 72 

<  robioiiiorufl  dormitor 71 

maculatns 71 

GoltioiMmia  boAci 86 

creacentalia  ffffT 

histrio 122,127.162 

Gobinn  badius 72 

rhIqaiU 126,161 

longicandus 128,161 

niicrodon Aff4 

4>ceanJru8 115 

nagittiila 127.161 

soporator  72, 1 15, 165 

townneiidi 162 

Grallaria  dives 343,534 

guatemalensis  470 

intennedia 343.534 

lUanoi 349 

perspicillata 342,534 

princepfl 470 

Gnis  canadennis 425 

americana 425 

Giia  vina  braeiliensis 71 

gnavina 71 

liy  Hlopium 603 

cannm 603 

pabliuni 603 

(iyuinelis 115 

4  iy  nuioiichla  cbiroleuca 469 

( ly  tunodotitea 706, 717, 718 

<  Jymnodontidie 717 

Gyranonoti  3, 7, 10, 11, 61 

Gyinnotborax  concolor 117 

funebris. .   .  124, 125, 127, 128, 134, 135 

ineleagriM 117 

moringa 117 

undulatiu 117 


(«vmnotid»  . 


Page. 
17 


H«mnlidie lU 

Hirnialon  AaTiguttatum 153 

mamlicanfla 153 

achranki 1S3 

fiexfaaciatnm 133 

ateindachneri 134 

Halcyon  coromanda m 

pileata MST* 

Haldea  Btriatula 676 

Haliaeetoa  leococephalns 434 

Halibtena  deoolata W 

Haplistia 4« 

Haplomi 3 

HaploaylliB  bamata  .^ SI 

Harengnla  macrophthalma 113 

Harmothco  aculeata 278 

Harpe Ill 

diplotfenia 127. 15ft.  I« 

pectoraUa l»,iao 

HartUa 17 

loricariformia 40 

Hecatera  fttrigioolUa 374 

HeUcina  orbicalata 104 

Helicope I« 

!  HeUothid 198 

Helix  altemata 96 

aaperaa •• 

ooloradoenaia 97 

comberlandiana 9S 

hemphiUi 96 

homboldtiana 91 

magdalenenaia 97 

pomatia 9S 

atriatella  cronkhitei 9S 

strigoaa 96 

tezasiana 9S 

Helminthaphila  celata 444 

Heloderma 717 

Helodermatidte 717 

Helogenea I* 

marmoratas 85 

j  Hemiancistrus M 

aspidolepaia 41 

braohynma 41 

gaacbarote 11 

heteracanthas A 

histrix 41 

itacua 41 

foxdll 41 

medians 41 

megacephaliii* 41 

mystacinus 41 

olig(>.<«pilns 41 

pictus 41 

Rcaphirbyncb  iia 41 

serratus 41 

spinosnA 41 

trinitatia « 

vHtatns 41 

Hemibrancbii * 

Hemlconlatns 713. 7U 

Hemidoraa 15.1i^» 

accipenseriniis ^ 
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Hemkloras  affioifl 

breris 

cariiiatus 

flmbriatus 

hnmeialiB 

lipophthalmus 

morei 

nattereri 

oresteB 

panctatus 

stenopeltis 

Btiibelii 

Hemigymnus  melaptoms 

Hemiodontiohthys 

acipenaerhius  . 
Hemiodus 


amazonam 

gracilis 

immaculatus 

kappleri 

longiceps  

microc«phala8 

microlepU 

notatus 

semitceuiatas  

iiDimaculatus 

Hemipfliliohtbys 

gobio 

Hemiramphna  rose 

pleei  

roberti 

unifasciatuB 127, 

Hemisombim  platyrbynchoa 

Henicorhina  leucopbrya 

leucoBticta 

proatbeleaca 

Henocbilua 

wheatlandi 

Heptapteran  mustelinua 

Hermellidra 

Hermosilla  azurea 

Herpelodryaa  margaritiferua 

Heaionidfe 

Heaperomya  affinis 

califomicus  

laticeps 

leucopus 

inelanopbrys  

mezicanas 

Heterodon 

attnodes 

nasicna 

kennerlyi  

iiaaicus 

platyrbinus  

aimns 

kennerlyi 

Heterodonax  bimaoulatus 

Hiatnla 

onitis 

Hierophis  oonatxictor 

Himantodes 


Page. 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
404 
15 
38 
U 
49 
49 
49 
49 
49 
49 
49 
49 
49 
14,49 
17 
42 
127, 135 


cencoa 

gemmistratns  . 
leacomelaa 


92 
128, 135 
31 
518, 519 
518  I 
518   I 
17   1 
54  ' 
29 
297  I 
126, 156 
504  ^ 

281 ; 

195  , 

195  i 
194  I 
195 
194 
194 

642  { 

643  ; 
644 
644 
645 
643 
643 
614 
313  I 

111,695  I 
86,695  , 
623  I 
677  I 
677  , 
677  I 
677  I 


I*age. 

Himantodeb  tenui8aimu8 677 

Hiodontidw 2, 3 

Hippocampua  liigcnH 127, 135 

Hippoglossiiiif 110 

Hippogloesoidea HO 

Hippogloaaus 110 

HipiKinyx  antiquatna 328 

barbatna ;t28 

Hiaonotiis 17 

Hisonotaa  uotatua 40 

Hiatrionicua  liistriouicus 421 

Holonema 456 

rngoaa 457 

Holospira  arizonenaia lOO 

roenieri 100 

HoliixHiiiia 701, 704 

cutaueua 701, 702, 70a 

giintheri 702,703 

Homaloeraninm  deppei r»n7 

Hoplopagraa  giintberi 127.  \Ar> 

Hoplo8t«mum 13. 18 

littoralo 12,44 

melamptenim 44 

thoraoattiin 44 

Hy ImmIiih  migor 448 

regiUarJa 448, 465 

Uydractinia 292 

Hydrocyoninie 6,8,  II 

Hydroidea 299 

dianthua 299,301 

Hydrolyciia 15 

coi>ei 59 

pectoralia r»9 

acomberoidoa 59 

HylidaD 168 

Hyloraanea  niomotula 471 

Hylopbilaa  ocbraceicepa 529 

Hypophtkalmid» 3, 6, 7 

Hypopbthalmua 15 

edentatua 35 

Hy  iioptopoma 15 

carinatiim 40 

gulare 40 

tboracatum 40 

Hypaiglena 617 

ocbrorbyncha 617 

Hypaoblenniua 163 

gilberti 163 

heutzi - 163 

punctatua 85 

atriattia 163 

HypHopaetta  gutttilata 110 

T. 

iHutliiiia  fragilia 322 

atriatula 322 

Ichthyoborins 6 

Ichthyodomlitea 448 

IctalnruB 18.113 

albidos 9 

dugeai 5 

meridionalia 5 

punctatua 5 

Ignanodectea 16 

tenuis 52 
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HyaniwsA 292  ! 

Ilyophidro 351  ^ 

ryophis 341  , 

bninneuK 359  ; 

lufiindibnlum  radiauM 328 

If«esUie»  Htrintna 128 

Isospomlyli 3.112,113  ' 


JenyuRia  lincatA  . 

Julllfl 

J  unroll  venial  in  . . 


Labriclithyiformoo 

LaUrichtliyin(r> 

Labrichthys 

bicolor 

c«lidota 

cy  anotsenla 396, 397, 398, 

laticlaviufl 

laculenta 

richonUonii 

rubignoHa 

tetrica 

Labridie IM, 

Labroidos 

Labroida 

Labrosomns 

xantl 

Labriis , 111. 

biatala 

peBcilopleara 

rnbiginosuB 

Lachuolaimus 

Lienioly  la 

orinocensis 

proximus 

tffiniata 

variua •. 

uitcna 

Lagooephalus 698, 706, 707, 

leevigatua 

lunaris 

Lagodun  rhouiboideH 

LagopuH  lagopns 

rupt'st  ris 

LamponiiH  sp 

LampriM 

Lampn)iK«ltiB  annulata 

gentilis 

nmltistrata 

jiyrrbonielaa 

rbomboinaoulatus 

LaninH  borealis 

aplipnocercMia 

fasciatua 

Lams  argontatos  aniithsoniaiius 

brachyrbynohua 

i-alifomirua 

frauklinii 

glaiicnii 

lencoptema 

philadelpbia 

Xiatoolabrax 


I 
65  I 

ml 

443 


395 

397 

395 

404 

396 

399,400 

403 

396 

402 

396 

396 

111,  114 

399 

111 

115 

127, 16.-*. 

391,400 

695 

399 

395 

111 

16 

50 

50 

50 

50 

50 

708,713 

719 

719 

90 

430 

431 

169 

117 

503 

503 

502 

503 


497 
88 
418 
418 
418 
418 
417 
418 
418 
111 


LatiruB  ca»tun<Mi« 31S 

ceratua 51< 

taltpriMilatiiH -'• 

Lebiasina 15 

bimaoiilata tf 

Lciodon 706, 710.  Til 

Leiaomua 706.708,710.711 

marmoratiiM 71" 

Lepidamctria 279 

conimonsalia 279 

Lepidouatua 278,308 

eablevia 278 

rariabilia ri 

Lepidopns 117 

Lepidorbombua  whJff-Jagonis HO 

Lepidosiron 8, 15 

I)aradoxa 7,25 

Lepidoftirenidtt 5.8 

LApido8t€id« 2 

Lepidostena 5. 18 

Lepidotrigla 115 

Lepomis IW 

Leporellas 1* 

nattereri 54 

vittatna 50 

LeporiDua 14 

affinia 51 

agasaizii 51 

babienais M 

bimaculatna 51 

bracbyuma 74 

coniroatria 51 

copclnndi 51 

eqaea 51 

faaciatua 51 

ftedcricl 51 

bolostictna 51 

bypaelonotna 51 

lescbenaultii 51 

macrolepidotaa 51 

macalatua 51 

margaritaceus 51 

iDAgalepia 51 

melanopleura 51 

morm^Tiis 51 

mHUcri 51 

inultifaariatna M 

nlgrotiuniatoa 51 

obtiiaidf  na 51 

pacbyoraa 51 

roinhardtil 51 

atriatua 51 

tipnlatua W 

trifaaciatua 51 

Lepraea S** 

rabea ^ 

Leptagoniates  ateindachnen 57 

Leptea "• 

Leptocepbalos  conger 55* 

Leptodeira  aeptdntrionalis 515 

Leptodira  annulata ^ 

myatacma •" 

nigiofaaoiato *** 

paoiflca •" 

penonaU ^ 
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Leptmlira  rhonibifera 677 

LfOptotyphlopidse 501 

Leptoty  phlopB 501 

albifrous 501 

dukis 501,502 

Lencozonia  cingulata 316 

Lichaiiura 511,690 

myriolepia 511, 512, 513, 515 

orcutti 513. 614. 515,  «9a 

roseofuBca . .  .511, 512, 513, 514, 515, 591 

aimplex 512, 513, 515 

trivlrgaU 512,514.515,  591,599 

Limicola  platyrhiucha 492 

LimneaadeliniB 101,102 

ampla 101 

caperata 101 

oolmnella 101 

lanceata 101 

lepida 101,102 

DuttaUiana 101,103 

palustris 100,101 

stagnnlis 100 

snmassi 101 

Linnupidie 101 

LimopHis  vaginatus 190 

LimoHa  hsemaatica 428 

LiotloD 711 

Liodytes 666 

allenii 667 

Lioheterodon 643 

Liopeltia 620 

ealamaria 620 

m^jor 620 

tricolor 620 

Ternalis 620 

Lioeonia 711 

Lio(*oniti8 711 

I.loHturai^  xanthuruft 89 

Liparidldw 115 

Litoriua  coii»iK»rHa 827 

peruviana 327 

aria 327 

Bobra 327 

LoboteH  nurtiiaiaensia 128, 124 

Lodia 601 

tonuiB 602 

Loimia 298,300 

L<»iiiiia  turgiiU 998,300 

LophiidiP US 

LophiomoJi  Metigema IW 

LopbiuH  piscatoriua 114 

LophogobiuB  cyprinoidea 115 

LophotriocnM  squamicristataa  minor SI37 

zeI«doni 337 

Loricaria 13,14,18 

•cnU 88,89 


bransfoidi . . 
brerinMtria. 
bnumea .... 


oaraoMonala . 
oatapbracU. . 

otrrboa* 

depreM* 

fllamootoa*.. 


39 
89 
88 
88 
89 
39 
88 
89 
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Loricariakonopickyi 39 

I                   li4>viiis<'ula 39 

ItimiDa 89 

lanceolata 39 

lata 39 

lima 39 

maerodou 39 

macroiuystax 29 

maoulata 39 

magdalonff) 39 

nudivontrid 39 

panameuais 38 

phoxocepbala 30 

platyc4>phala 39 

platyHtoma 39 

platyiira 38 

roatrata 38 

Hpixii 99 

Btiibelii 39 

toffvana 89 

typuB 39 

aracanth:! 39 

variegata 39 

vetiila 39 

LorioarUdw 3,7,10,88 

Loricarinfe 88 

Lota  lota 116 

Loxia  car\'iro8tea  minor 440 

leucopt  era 440 

Lncania  par\'a 92 

Lucaplnella  alta 834 

callomarginata 334 

InsqiialiB 834 

Luciocbarax 16 

in.sculptuB 59 

LnciopimeloduB  pati 27 

platanuB 27 

LumbrioonereiB  opalina 288 

LuiupeniiH 115 

LutJaaiiB  argentiventriB 128, 146 

caxis 91 

colorwlo 128,147 

guUatiw 128,147 

novomfiwc'iatus 127, 146 

Ltitkenia  innigniB 54 

LycongraiiliB  batoBii 63 

LycodeB 115 

diaptcniH 5A4 

Lyoodon  lyropbantM 679 

LygoBoma  kilimenais 405 

LymbranchuB 9 

Lyopsotta HO 

Lysopterl 460 

LyHtropbiB 643 

LytorbynchuB 619 

mexlcanoa 619 

M. 

Maoomaaeota 184 

Macrodon 18,14 

malabariona 45 

miorolepia 46 

MacropetaUobtbys 448.464,466 

TspbeidoUbis  .449,466,456.468 

BaUiTiBtii 456,468 

Haerorbampbua  griaeiM M 
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HacrorluunphDs  AoolopacAtu 426 

HacruridiB 11« 

If  acnirus  pectoralis ftttS 

llartra  aogulaU 313 

velaU 313 

Mafrelona 300 

Maldane 2M 

eloogate 294 

MaldanidiB 2M,300 

Malearingeiia 334 

Malth«« 113 

Maniestra 197-274 

acii  tlpennis 276 

ad^iuncta 287 

alboguttata 200 

anguina 266 

asaimilia 233 

asaocians 272 

atlantica 220 

beanii 244 

brachiolam 242 

canadensis 222 

capsolaris 217 

chartoria 241 

cinnabarina 260 

rircumolnet* 9ft3 

condito 270 

c<mgerm«na 229 

rriatlfera 233 

rrotchli 213 

cunaata 261 

defesaa 240 

desperata 991 

determinata 909 

detracta 211 

dimmocki 260 

discalis 203 

diatincto 212 

ectypa 249 

egens 251 

expolsa 273 

farnhami 216 

forrealis 260 

glaciata 230 

guaU 212 

goodelli 247 

grandis 224 

imbrifera 205 

inipolita 270 

incurva 258 

iunexa 263 

iQHolena 207 

inanlaa... 273 

iuvalida 99A 

latex 235 

laudabilia 259 

legitima 245 

lepidula 208 

leueogramma 208 

lilacina 245 

liquida 217 

longiclava 90ft 

lorea 262 

luslral  ifl 210 

marinitincta 250 


Mamestra  meditata... 
niinorata. . , 
nevadff — 
nimbosa. . . 

noverea 

obliviosa . . 
obacnra — 
olivacea... 
orbiculata. 


pensilis 

picta 

prodeniformis. 

paoctigera 

purpnrisMita. . 
qnadrannnlata. 


Page. 

210 

23» 

22J 

204 

a4« 

2n 

249 

254 

iM»S 

236 

2« 

331 

219 

273 

206 

262 

qnadril  ineata  qnadrata 948 

rectilinea 255 

renigera 250 

repentina 242 

revision  of  8i>ecies  of 197 

rogenhoferi 204 

rosea 229 

nigosa 246 

septentrionalis 271 

sptcoloaa 252 

sabjuncta 22S 

sutrjna 26> 

trifolii 226 

u-album 231 

u-scripU 228 

Tan-media 255 

variolata 236 

vetustra 274 

vicina 267 

vindemialis 230 

%ittnla 218.288 

Mamestra,  list  of  species  of ^.  274 

Manubius 105 

Margaritana  margaritifera 105 

Margarornis  brunnescenss 339 

rubiginosa 339 

squamigera 339 

atellata 339 

Harginella  rurta 316 

Marphysa 287 

leldyi 287 

sanguinea 2^7 

Megalichtbys  ciceronius 457 

hibbortii 457 

oitidns 457.463 

Megalops 702 

cyprinoides 1 12 

tbrissoidos 63 

Melaaerpee  chrysanchen 537 

Melaaogrammus  legliflnus 116 

Mellisuga  minima 169 

Melongena  purpuroides 33 

Menidia  Clara 126,  IM 

notata 92 

sardina 126.196 

Menippe 356 

Menticirrns  albnmua 89 

nt'biilimiiH 89 


I  Mf rgaiiw^r  um<^ricauus 
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Merganaer  gerrator 419 

MerUngtis  merlangUB 116 

Merlncciua  merlaccias 116 

Mearnla  migratoria 445 

MesonanU W 

Metynnia 16 

luna 61 

Mi<srolepiclga8ter  perforatus 40 

MicToiMdama  himantopus 426 

MioTopogoii  eotenea 128, 159 

undnlatus 89 

Microptenis 116 

liimns  gllvaa 473 

Mitraria 301 

Mitrnlariacepacea 327 

MloTOglania 1* 

platycephalua 37 

Modiolacapax 309 

cnneiformis 309 

Modulus  disoalus 326 

Mola 113 

Mollnla  frielei 18« 

Mollieneeia 18 

Moloidea  718 

MolraiDolva 116 

Monacanthiis 113 

bispiduB 84 

Monocerofl  breyidentatam 322 

tubercalatum 322 

Monocirrbos 16 

polyacantbas 66 

Monolene  Besailtcaiida 110 

Monotratua 710,711 

calcatla 710 

llorone  americana Ill 

MogUalbula 92 

<ephalaa 127,128,136 

carenia  92, 127, 128, 136 

platan  us 06 

HetoBus 549 

MugiUdiB 3,7,8,12,113 

Mullida5 113 

Munia  ati-ieapilln 498 

Murtena  heleiiu 117 

MuneneKooiilR' 348 

Munenesox 348 

einei-ena 117 

Munenoides 115 

liureabuzea 319 

digiUttw    319 

lugabris   319 

radix 319 

reglUH 319 

rariooBUB   319 

vittatuB 319 

llycteroperca 143 

Jordani 126,143 

pardaliB dftl 

Hyctopbnm  regale t 544 

MjiobiuH  erythruruB 471 

Myiodioctea  pualllua 438 

MyleaimuB 15 

MyselinuB  Bcbomburgkii  59 

Myletea U 

ncantbOfsaBter 60 

Proc.  X.  M,  91 47 


Page. 

Myletea  albisoopna  61 

altipinniB 61 

aateriaa 60 

bidena 60, 61 

brai'hy])oma 61 

braobypomus   60 

diseoideuB 61 

duri  veiitris .•...,  61 

edulis w...  60 

elliptlcua 61 

hemiariuB  61 

liypaaucben 61 

kneril 61 

lippincutt  ianuB 61 

lobatuB 60 

luna 60 

macropouiuB 60, 61 

maculatuB 61 

micana 61 

uigripinniB 61 

ooulus  61 

oligocaatbus 61 

orbignyanuB  60 

panna 60 

rbomboidalia 60 

rubripinnia  60 

Bcbomburgkii 60 

aetiger 61 

torqnatuB 00 

trilobatua 61 

unilubatuB 60 

Mynueoisa  ImmaeulatA 345 

intermedia 34ff 

occidentalis 845 

Btictoptera 632 

Myrophia  vafer 166 

Mythimna 231 

Mytilna  anguatanus 309 

cuneiformiB 309 

ungalatna 800 

NannoglauiB 16 

faaoiatuB 29 

NannoBtomns 15 

anamoloa 49 

lieokfordi 49 

eqnea 40 

trifaaoiatuB 40 

anifaaoiatuB 40 

Narcine  braBiliensla 24 

Naasa  califomica 177 

complauata 817 

dentifera 318 

foBBata 177 

lutcfOBtoma 318 

perpinguia 177 

versioolor 317 

Natica  maroccana 320 

otia 320 

uber 828 

tmifaaciata 820 

NatrioinaD 645, 675 

Matrix 667 

anoacopns 673 

Digitized  by  VjOOQ IC 


738 


ALPHABETICAL   INDEX. 


Natrixbisecta «e7,e68,«70 

cUikii em 

oompreMicand* MQ 

birittato «69 

oomprMaioanda. . .  069 

compsohema 670 

walkeril 669 

oyclopioin 673 

fasoiata 670 

ery  throgaator 673 

faaciata 671 

plearalia «r« 

aipedon 671 

transvena 672 

grahamii 668 

leberifl 668 

rhombifera 673 

rigida 668 

taxUpilota 674 

nata 668 

ralida 670 

eelceno 670 

valida 670 

Nanolems 716 

Xaucratea 716 

NeiuatifttiuB  pectoralia 127, 140 

Neiuatogen.ys 13 

iuermis 36 

Nemafcognathi 3, 6, 0, 10 

Nemichthys 118 

Nemuroglaiiis 16 

lanceolatna 30 

Neoatheriua 401 

Neoblennius 401 

!NeogunnelIus 401 

XeoK'thrinuB 401 

Neomesoprion 401 

Neouiphon 401 

Neoodax 401 

Neoplecostomus  grancaas 40 

microps 40 

Neoplotosas 401 

NeorbombuB 401 

Neosillago 401 

Neotroplus 18 

Nepbtbydidre 280 

Nephthys 280 

bucera 280, 301 

picta 281 

Neptunea  fasiforniis 323 

Nereidie 284 

NereiB 284 

alooris 284 

cuprea 285 

irritabilis 284 

limbnta 284 

ni4>galop8 284 

p<dttg  ioa 284 

Ncrlne 291,300 

agiliA 291 

Nerita  Bembardt 332 

scabrii-osta 332 

Ncritina  guayaqnilousis 332 

int<>riiiedia 332 

Nettastoma 2lg 


NevadB 215,222,27$ 

Khnboaa 199,201.204,206.274 

Kitldella  cribraria 31S 

Koctoa 218 

Noctuidie 198 

Notoma«ta8 291 

latericiaa 293 

Kotothenioida M6 

Noturaa 12 

Niunenras  borealia 429 

hadBonlcna 439 

Nychia 279 

cirrosa 279 

Nyctala  tengmalmi  riohardaoni <S7 

Nyoteanyctea ^,437 

O. 

Ocinebra  erinaoeoidea 919 

Odontini n7 

OdontoatUbe 15 

ftigitiva 54 

puloher 54 

Odopaia TM 

Ogmias «3 

OidemJa  americana 4SS 

deglandi 422,423 

penpiciUato 431 

01igopUt«a  altos 128,149 

aauras 141 

Oligoaarcna  argenteua 58 

'Oliva  kaleontlna 815 

peruviana Mi 

Olivella  oolnmellaria 315 

aemislriata 3J5 

tergina «• 

Olor  boGcinator 425 

col  umbianua 425 

Omphalins  aureotinctna 333 

panamonsis ^1 

viridulua 931 

Oniscia  tuberculoaa 334 

Oonidus "^^ 

Openeu  s  den  tatos 127 

grandisqnamis 156 

Opbelia  simplex 801 

Opbeliidro 289 

Ophelina 989,300 

agilU 289 

OphiboluB €07 

California; 614 

calligaater 619 

dollatna «» 

annulatus 600 

clericua 610 

coodnena 609 

oollaris 609 

coivjunctas 608, 609, 610, 611 

doliatna 609 

gentilis 6» 

parallelns 609 

polyzoniis 609 

ayspiluH 6(S 

triangulnB 610 

getnlna 611 

boylil...^ 613 
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Opbibolusgetalnscalifornitt 614 

getnlus 613 

niger 613 

sayi 612 

spleudidus 613 

mtiltistratns 611 

pyrrhomelas 610 

pyromelanas 610 

rhombomacalatQH 610 

Ophidinm  inaTginatum 85 

Ophlfloma 34» 

anago 360 

balearicnm 349 

compreaaam 349 

macroram 347 

macmmm 3ffl 

meUisali 849 

mystax 850 

nitena 350 

prorigeram 350 

OpbisuridsB 117 

Opisthognathna  ommata 126,162 

Opisthonema 93 

libertada 127,134 

OrWdla 718 

Orbldiia 718 

Oreotblypia  gnttnralia 473,524 

Oreetiae 8,12,17 

agaanizii 66 

cuvieri 65 

jnasiei 66 

pentlnndii 65 

Oriiithion  imberbe 535 

cftntharinufl 165 

cbalceua 128, 140 

chrysopteroa 90 

inornatua 127,148 

Oryzomys  palustria 193 

talamancflD 193 

Oac<ola 606 

elapaoidea 606 

Oaaicula  andituH   10 

Ofitariophynece 10 

Osteogloesidro 8,5,11,63 

Osteogloaauni 6, 15 

bicirrhoaum 63 

OHtracion 113,114 

tetnuMloD 714 

Oatrea  (7)  irideaoena 308 

Othoa 401 

Ot<M*inclua  afflnia 30 

veatitua 40 

Otocoria  alpeatria 438 

Oxydoraa 14 

amazonum 83 

d'orbignyi 83 

knaril 83 

niger  33 

Oxyropaia 16 

wrigbtli 40 

Ozhia(?)  aubv&rracoana ••••....  880 

P. 

Pacbypopa  adapenna 67 

ftircneaa 67 


_  Page. 

Pacbypopa  trifllia 67 

Pacbyrhampbna  albinaoba 470 

oineroiventris 343 

<»nerena 479 

ornatua 338 

polycbroptera S43 

rufodoraalia 344 

veraicolor 635 

Pacbyama 17 

bonarienaia 67 

AraDciaci 67 

aobombnrgkii  67 

aqaamipinnia 67 

Pfedopbylax 281 

longloepa 281 

Peeilnxiobibya 62 

Panaqae 15 

cocbliodon 42 

dentex 42 

nigrollneataa 43 

Pandion  balisBtaa  oarolinenaia 436 

Panopena 855,356 

abbrevlataa 881 

afflnia 377 

afirioanua 881 

americanua 880 

aogn8tiftx>iia 3T3 

areolataa  3<ll 

bermndenaia 370 

bradleyl  381 

cbilenaia 362,379 

oonvexna 383 

oraaana 383 

crenatua 377 

depreaaua 366 

diaaixnilia 366 

barriail 878 

harttii 372 

bempbiim: 374 

berbatii 358 

grannloaiia 383 

obeana 358 

aerratua 371 

lacaatria 358 

l»vi8  380 

latifrona 384 

limoana 879 

oooidentalia '360 

otagoenaia 884 

ovatns 3118 

packardii 365 

parvnlua 869 

planiaaimna 370 

planua 369 

politna 369 

parpareoa 382 

ragoaua 383 

aayi 863 

aemtiia  871 

anbTemicoeoa 380 

texanna 363 

tranaTeraua 367, 377 

validua '. 362,380,382 

wnTdemannii..,^-^ 372 
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Panopena  xAnthiformis 382 

Paradiplomystes 10 

ooruACans 26 

Paragoniateti  albumus 57 

microlepls 57 

iiitilleri 57 

Paragoniatns 17 

Parahybtt It 

Paralabrax 143 

Paralkthys HO 

adapenus 127, 164 

dentatna 85 

Paraliparis  cephaloa 561 

mento 569 

Parancistritt 15 

aurantiacna 42 

nigricana 421 

punctatieaimns 42 

Parapbolaa  acuminata 314 

Paratrygon  stroogylopterna 24 

PareiodoD 15 

niicrope 87 

poaillas 37 

Pargocbibato 147 

raiaero 165,147,148 

ParioUua  armlUatua 36 

Parodon 14 

affinU 49 

backleyi 4» 

snborbitalla 49 

Farotocinclns 17 

maculicanda 40 

Pams  atricapillus  septentrionalis 445 

cinotus  obtectus 448 

badaonicna 445 

Paaidinm  oceidentale 106 

Pasaerella  iliaca 443 

Pattecus 704 

Patella  araur^nia 329 

PaToncella  pugnax 492 

Peot«n  dentata 309 

purpiiratna 308 

Rabnodoana 303 

tumbeaensia 308 

YontricoBua 308 

Pectenibranchiata 104 

Pectinaria 297 

gouldii 297 

Pectuncnlufl  inn^qualia 310 

Pediculates 113,114 

Pediocffites  pbaaianellna 432 

Pelecypoda 104 

Pellona  altamazonica 63 

flavipinniH 63 

Pert'eHOCi^B 3 

Percicbthya 8, 13,111 

chilenHis 67 

IjBvia 66 

melanopa 67 

trucba 66 

Percidn 2, 3,  111,  116, 715 

Percilia 8, 13 

gillissii 67 

Percomorphi 34  7 

Peroopaids 2!  3 


Page. 

Periaoicua  canadenaia 439 

fumifrona 439 

Petaloproctna 295. 390 

aoclalis 965 

PetriooUcArditoidea 190 

elliptica 312 

aoUda 812 

ventricoaa 312 

Petrocbelidon  lunifrons 44$ 

Petromyxontida' 13 

Phieochroa  roberti 471 

Phwthon  a*therenu8 483 

candidua 403 

flaviroatria 498 

rubricaiida ^2, 493 

Pbalaropua  lobataa 425.4^ 

Pbilydor  virgatua 534 

Pfaimotbyra  bexalepia 630 

Pbolas  paciflca 314 

tmncata 314 

Phractocephaloa 15 

bemilioptenia 30 

PbyUodoce 281 

fragilia  281 

PhyUodocid» 281 

Pbyllorhynchua 617, 629 

brownii 61S 

decartataa €18 

Phy  aa  am  pnUaoea 103 

gyrma 103 

heteroatropha 103 

oeculana 104 

Phyaogaater 712 

Pbyaogaatroidei 718 

Phjraopyxla 16 

lyra 32 

Piabaca  15 

argentinna 57 

apiloriia  57 

Piabucina  15 

elongata 52 

erytbrinoidea 52 

panaroenaia 53 

iinit«Buiata 52 

Piooidea  amerieanua 438 

americanoa  alaaoenaia 438 

arctioaa  437 

birsutuB 438 

Picolaptea  cdrnpreaana 533 

gracilia  475 

Plctilabnia  416S 

Picua  canua  jeaaenais 4K 

Pilumnna  harriaii 378 

Pimeleptema  analogun 154 

elegana 154,155 

Pimelodella   13. 14, 18, 29 

braailienaia 29 

Imckleyi 29 

rliagreai 29 

criatatua 29 

t^longatua 29 

j^racilia 29 

harttii 29 

latpriatrlga 29 

modestua 29 
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Pimelodella  pectinifer 29 

vlttata 29 

weaaelii 29 

Pimelodina    10 

flavipinnis 27 

nasas 27 

Pimelodinie 5,6,7,9,10 

Pimelodus 13,18 

albicans 29 

altiplimis 30 

olarias 12,29 

cyanoatigma 29 

eqnea 29 

fur 30 

grosskopfii 29 

labrosus 29 

omatus 29 

pictua 29 

qnadrimacalatiia 29 

valenciennis 29 

weatennaiini 29 

Tinicola  enucleator 440 

PinirampuB  pirmampu 27 

Pinnixa 290 

Pipra  leacodlla 538 

Ion  corrhoa 536 

meotalis 636 

velutina 536 

XMraraiitana 15 

piramata 30 

Pirinampus  agasaizii 30 

Pityophis 638 

catenifer 641 

melanolenoua 640 

sayi 640 

bcUona 641 

aayi 641 

Tortebralia 642 

wUkosil 642 

Plthya  bioolor 469 

olivascena 469 

loucaspis 469 

FlagioBcion 15 

auratus 67 

aqaamosissimus 67 

sarinamonsis 67 

Planaxia  planicoBtata 326 

Planorbia  liebmani 103 

parvus 103 

trivolis 102 

tumena 102 

tnmidus 102,103 

Platichthya  stellatns 110 

Platophrya  loopardinus 165 

Platycephalldas 11 

Platyglossus  chrysotoBZiia 396 

ocoUatufl 898 

Platyiiematlebthys 15 

araguayenais 30 

puuctulatns 30 

PlatypnciluB 18 

Platypsarls  affinis 469 

agUie 468, 469, 535 

albiventria * 469 

bypopbaens ....  467,  469, 474 


Page. 

Platypsaris  aglaiie  insularis 469 

latirostris 467, 468, 469, 474 

obscurus 469, 4T4 

homocbrons 469, 474 

latiro«tri» 468, 469 

Platy  aomidie 460 

Platysomr.8  circubiria 462 

lacovianus 46tl,  463 

pabnaris 460,  463 

Platystoma 14, 1 8 

lutkeni 31 

Platystomaticbtbys 16 

sturio 31 

Plopostomus 13,14 

alatus 41 

anna^ 41 

anroguttatus 41 

biseriatus 41 

brevlcauda 41 

carinatus 40 

commersonii 40 

affinis 40 

Bcabriceps 40 

cordoviB 41 

emarginatua 40 

fhuiclBci 41 

jobnli 41 

lima 41 

limoBus 40 

Wtkenll 41 

maorops 41 

pentborlnus 41 

plecostomns 40 

robinii 41 

semlnuduB 41 

spinoslssimus 40 

vaillanti 41 

Tormicularis 41 

^-illarsi 41 

viresoens 41 

wucbereri 41 

Pleotognatb  fishes 113 

Ploctognathl 4 

Plectropbenaz  nivalis 144 

Plethodectes 16 

erytbrinns 61 

Pleurogadua 803, 804 

navaga 116 

PleuronectidflB 4, 7,  HI,  115 

Pleuroncetinfe 110 

Podarke  obscura 281 

Podopterygia 459, 460 

PoBcilia 65 

gillii 65 

punctata 65 

anrinamensiH 65 

nnimaculata 65 

vivipara 65 

Pogonias  cbromis* 88 

fasciatns 88  • 

PoUacbius  obalcogrammiiH 116 

vlrens 116 

PoUiabuxea 319 

fuBiformis 323 

Polycan  tbus *. 709 
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Polyoariidie 6 

PolyoentridiB 3,0,7,11,68 

Polyoentma 16 

achombnrgkil 66 

tiicolor 66 

Polyohato 277 

Polydmu 3W 

eximias 289 

PolydActylos  approxlmana 127,137 

Polydon 277.291,800 

cec» 291 

oomnMDsalis 991 

PolygordiuB 301 

Polyn«mas  approximuis 137 

Polynoide 278 

Polyodo&tM 280 

Polypterus 112 

Pomaoantlius  conipectns 128, 160 

PomaoentridflD 118,116 

Pomafoentnis  leaoonis ftft4 

Ponuidaais  udUariB 127,151 

elongatos 128,150 

macracanthus 128,151 

axillaris 161 

PomatomiiB  saltatrix 91 

Pomolax  nndosns 331 

Pomotia  bono 74 

Pooc»te«  gramineuB 441 

Porcellana 280 

Poriohthys  margaritatna 127, 162 

Porogadus  promelas ft46 

Potamorhina 16,46 

priaUgaster 46 

Potamorrhaphia 15 

guianensis 66 

Potamotrygon  Ivachyaraa 25 

dorbigoyi 25 

damerilii 25 

hyatrix 25 

magdaleniB 25 

motoro 25 

reticulatuA 25 

Premnoplex 339 

Priene  oregonenals 178 

PriloDotus 708,710 

roatratus 710 

PrioDOflpio 800 

Prionotua 115 

gy  Diuostethns ff  A9 

BtrigatuB 86 

PriacofuBiis  corpuIentuB 179 

Pri8tiiM>ma  axillare 151 

ohalceuni 149 

humile 67 

PriBtlpoinidas 715 

Procellaria  deaolata 490 

Proconea  cenilea 282 

ornata 283,300 

rnbropimctata 283, 300 

tardigrada : 282 

Prochilodus   14 

nffinia 48 

argentciis 48 

a«per 4g 

binotatuB  48 


Page. 

ProchilodoB  bnina 4i 

brevia 4» 

oephalotee  48 

dobuliniii 48 

harUl 48 

homboldtii 49 

hnmeralia 48 

inaignia 48 

laticepa 48 

linaatua 48 

longiroatria 48 

magdalens  48 

nigiicana 48 

oUgolepia 48 

ortonianaa 48 

mbrotoniataa 48 

aoroCa 48 

tienioraa 48 

vimboidea 48 

Promaoooepbalna 712 

l»Tlgatus 719 

Promicrope  guttatna 128.143 

itaiara 143 

Piotiatina 8.1117 

aemotUoa 66 

ProtaUdea  elegana 299 

Paectiogaater  amaaonica 46 

ciliata 46 

rbomboides 46 

Paednoblenniua  hypacanthaa 126. 164 

PsettiniB 110 

Pseadanciatms  barbatus 42 

depreaaos 42 

guttatna 42 

setoeoa 42 

werthaimeri 42 

Paeudauchenipterus 13 

affinis 34 

flavesf^ens 34 

Jeqaitinbonb» 34 

nodoana 31 

PBendobatracbna 401 

Paeadochaloena 15 

lineatua 54 

Paendc(jnlia  venuatus 126,160 

Paeodolabri 403.404 

Paeadolabrifonnea 395. 397 

Psaadolabraa 395 

auBtralia 401 

biaerialia 402 

bleekerl 402 

boBtocki 402 

bothryocosmna 400 

celidotua 400 

clnctuB 4J2 

ooccioenB  nibiginosuB 403 

conv(*xn8 402 

crueulatuB 402 

<nviori 402 

«'yanoift'nj-8 403 

dori»alia 402 

dhx 402 

edelensis 402 

elegau^ 403 

.  ephippium 401 
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FBeadolabnifl  fiicicola — % 401 

fiiacipinniF 402 

g»yl 400 

gracilis 403 

gantberi 401 

gjmnogenifl 401 

inscriptus 400 

ialeanas 402 

labioeus 402 

lansii 402 

Uticlftvin* 400 

Inculeutna 400,401 

macnlaias 403 

melannms 402 

mortonii 403 

nigromarginatus 402 

nndigena 403 

oceUatos 402 

parila 401 

psittaculns 40O 

punctalatoB 401 

rex 402 

ricbardsonii 401,402 

rofteipnnctattia 402 

raber=L.  rubra 402 

rnbicundiu 402 

mbiginosna 896, 400 

sexlineatut 402 

tetrions 401 

tetricus  fnacipinnis 402 

tetricnfl  ocellatus 402 

tetricus  tigripinnis 402 

unicolor 402 

Tosiltus 402 

Peeudoncbenipterus 18 

Peendopimelodus 13, 18, 27 

Acantbocbira 28 

alexandri 27 

parabyb» 27 

pulcber 27 

raninas 27 

sanigaro 0, 28 

Pseudoplatystoma 14,31 

coruBcana 31 

faadatnm 31 

brevifile 31 

intermedinm  31 

nigricans ...  31 

reticiilatnm.  31 

tigrinum 31 

Paendoategopbilus  nemarus 37 

Psendoxipbophorus  18 

Pailonotua 706, 708, 709, 710 

electricns 709 

rostratus 708, 709 

Pteragogna 397 

Pterengraalia  atberinoides 63 

Pterois  114 

Pterophyllnm  16 

ncalare 71 

Pteroplatea 94 

maclura 94 

Pterygoplicbtbys 15 

etentaculatnm 42 

gibbiceps 42 


Page. 

Pterygoplicbtbys  Jeancsianus 42 

lituratus 42 

mnltiradiatns 42 

pardalis  42 

pnnctatos  42 

undecimalis 42 

Ptilonorbyncbus  violaceus 500 

Pnfflnns  tennirostris 490 

Pnnotorella  msjor 189 

Purpura  biserialis 320 

bbdnvillei 320 

callaoSnsis 320 

oarolensia 320 

cbocolata 321 

columellaris 321 

diadema 320 

kiosqniformis 321 

melo 320 

patola 321 

planospira 321 

triangularis 320 

undata 320 

PygididsB 3,6,7 

Pygidium 10,14,17.18,20 

amasonicum 37 

areolatum 36 

brasiliense 36 

corduvense 36 

dispar 36 

pnnctulatum 36 

fusoum 36 

ixnmaculatum 37 

knerii 36 

latioeps 36 

macrsei '. 36 

maculatum 36 

marmoratnm 36 

nigricans 37 

nigromaculatum 37 

oroyae 36 

pallenm 36 

pardus 12, 37 

pceyanum 36 

punctatissimum 36 

rlvulatiim 36 

taczanowskii 37 

taenia 36 

tenue 36 

tigrinum 36 

Pygoc^utma 14 

alatus 60 

nattercri 60 

niger 58 

notatus 60 

palometa 59 

piraya 59 

scapularis 59 

PygopodidsB 717 

Pygopristis 15 

denticulatus 59 

serrulatus 59 

Pyrrbulina 15 

argyrops 45 

brevis 45 

fllaroentosa 45 
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Pyrrluilina  guttata 

lipta 

maxima 

raelanostoma  . 

nattereii 

MroifascUta . . 


Page. 
45 
45 
45 
45 
45 
45 


R. 


Raia 

Invis 

trachura 

clatlirata 

roplata 

pulchra 

Rei;ulu8  caleodnla  . 
Rena 


94 

, 94 

539 

175 

323 

175 

445 

590 

humllla 501,590 

Rhabdoiioma 695,596 

Rha(lioa»a 605,624 

imperialia 505 

Rharodella 17 

eriaroha 28 

exandaus 28 

Jenynnii 28 

microc«phala 28 

mfnuta 28 

notat* 28 

Rhamdia  13,W,18 

argentinuB 28 

bathynms  38 

breyiceps 28 

cinerascena 28 

doraalis 28 

foina 28 

gmnniens 28 

hilaril 28 

hamilis  28 

laukidl  28 

longieanda 28 

mnltiradiataa 2$ 

obesa 28 

pentlandi 28 

poeyi 28 

qnelen 28 

■apo 28 

scbombttrgldi 28 

8eb» 28 

Vneri 28 

tenella 28 

velifer 28 

wagneri  28 

RbampbichthyB 15 

marmoratns  62 

reinbardtii 62 

rotttrataa  62 

Khamphoceltis  coatarioensia 531 

paaflerinia 531 

Khamphofltemarcbua 15 

Kbiiicastea   9 

Rbinechis   ©7 

elegans dSg 

Hcalaris Q3g 

Rhinelepis jg 

agaanizii ^j 

•■Pera  [\  ^j 


Pag«L 

RhioelepiH  parahybiP 41 

Rbhio1>aluri  glauooatignia 127. 132 

Rbinocbilua «C 

antonil 606,  «06 

lecontii   606 

Rhinogobina  flavua 72 

taiaaica 72 

Rhlnoptora W 

qaadriloba 94 

ateindacbiieri 126,130 

Rhlpidistia 4©! 

Rhipidoptery  gia 459. 460 

Rhyncboboliis  americaniiK 289 

Rhyncbotufi 707 

RhylioduB 16 

argent«>ofiiscnn 50 

microlepia 66 

RiTiilua  elegana 64 

micropna 64 

ocellatus 64 

poeyi 64 

iiropbthalmua €4 

Rocriia  cbrysops Ill 

lineatus ill 

Rflpboidea  affinis 57 

bicomla 57 

bonarieiiBia 57 

dayi 57 

gnatemalcnsis 57 

miCTolepis 57 

myeraii 57 

xonodon 57 

Roeates 15 

alatas 57 

rooloaaua 57 

S. 

Sabella  micropbthalma 299 

Sabellaria  Tolgaria 297 

Saccodon 15 

craDiocepbalum 49 

wagneri 49 

Salariua 115 

SalmiDUB 17 

affiniB 58 

breridenB 56 

cuvleri 58 

hilaril 58 

orbignyanna 58 

Salroo  emarginatas 74 

nndulatuB 74 

Salmonidfe 3, 112,  U6 

Salradora 618 

bairdii 619,630 

deeurtata 618 

grabamiiD 619 

mexlcana 619, 620 

Saraca 16 

operciilaris 70 

Sardaaarda 117 

Sanromalaa 409, 411 

ator 410 

hlBpidua 409 

Scalaris 708 

Scaridie 106 

Digitized  by  VjOOQ IC 


ALPHABETICAL  INDEX. 


745 


Page. 

Scardafella  inca 471 

Scariis Ill 

Sceloporna  delicatiHsimns 485, 4S6 

gratloaus 487 

marmoratns 485, 486 

scalarls 486,487 

variabiliB 485,486,487,488 

Schizopyga  californica 177 

Schlegelia  wilsoni 99 

Sciades 15,27 

marmoratus 80 

pictus 30 

Sciiiena  icistra 159 

undecimalis 141 

ScinpnidaB 4,6,7,8,113 

Sci]£iiop8  ocellatua 89 

Sci88or  macrocephalns 54 

ScleromyRtax 17 

barbatus 43 

SclernruB  gnatemaleiisis 471 

mexicanuH 471 

SoolecophaguA  carolinos 440 

Scoliodon  longnrio 127,130 

teme-novse 94 

Sc'oloplo* 300 

bragilia 293,801 

robastns 292,301 

Scomber  ooliaa 117,127,128,187 

soombrus 117 

Scomberomorus  maculatns 87, 117, 128, 137 

ScombridaB 117,716 

Scopelidae 112 

Scoptiaptex  cinerea 436 

Scorpaena 114,118 

plumleri 128, 162 

sonone 126, 162 

ScorpaenidiB 111,114,118,703 

Scorpffinoidei 701,702 

Scytalopns  argent! frons 4Tft 

Sebaates 110,111,114,118 

Sebaatichthys 110,114,118 

Sebaatodea 110,114 

Sebaatoplaa 114 

Selaaphorna  platycercua 169 

rufua 169,170 

8elene  vomer 87,127,128,138 

Semele  cormgata 313 

proxima ?13 

Semicoaayphna 897 

Serranidae 8,111,113,116,715 

Serranua *         143 

macalato-faaciataa 127, 142 

Serraaalmo  14 

Bcotopterna 74 

SerrasalmoninfB   6,8,11 

Serraaalmua  aeaopua 60 

brandtii  60 

caribe  60 

elongatna 60 

glbbuH 60 

gymnogenya 60 

biiraeralia 60 

^  f  mmaonlatua 60 

iridopaia 60 

iritana 60 


Page. 

Serraaalmaa  macnlatiia 60 

marginatuB 60 

rbombeuB 60 

spilopleura 60 

Seriola 716 

Serpulorbia  aquamigera 326 

Setopbaga  aurantiaca 528 

Sbella  from  Northweat  America  dredged 

hjtheAlbatrou 186 

Sbella  of  the  weat  coast  of  Sooth  America .  307 

Siagonodon  dngeaii 501 

Sibon 676 

annulatum  677 

septentrioDale 678 

ynoatanenae 677 

biBcntAtim)' 679 

frenatum 677 

nigrofaaciatiuii 678 

paciflcum 678 

I>er8onatam 677 

rhombiferum 677 

aeptentrionale 677, 678 

yucatanense 677 

Sicyopterua  aalvini 72 

Sidera  cabtanea 124, 134, 135 

Sigaretos  concavus 329 

SauridfiB 3,6,6,7,9,113,116 

SIluriniB 10 

Si  menchely  B 352 

Siphonaria  costata 314 

Siphoetoma  arotum 126, 135 

caiinatum ff4T 

foBcom 84 

loniBianfB 84 

Sistnun  ferragineum 317 

SittaBomuB  aDqnatorialls 509 

amasonua 507 

amaaonna  509 

ohapadensiB ff09 

erithacos 607, 508 

griseuB 507 

grlaeas 510 

olivaceua 507 

sylyioidea 607 

syMoidea 509 

Btietoliemua 507,510 

pectinicaudua 507 

Solecurtns  coquimbenaia 313 

Solemyajohnsoni 189 

macrodactyla 189 

Solennidia 313 

Solenoateira  parpuroidea 323 

Solenotellina  695 

Soletellina 605 

Somateria  apectabilia 422 

v-nigra 422 

Sonora  semiannalata  601 

Sombim  lima 31 

Sombimichthys  15 

gigaa  31 

planicepa 31 

spatula 31 

Sparidte 4,113,715 

Spariaoma Ill 

Sparna  brachyaomuB »^. | . .  153 

Digitized  by  VjOOQIC 


746 


ALPHABETICAL  INDEX. 


Page. 

Spatiilft  cljiwata 420 

Spermophilas  empetia. 437 

Spluerium  denUtiuu 106 

Hphnroidea 706,707,700 

•ngustioeps 700 

SpheroidM 113,706,708,718 

nuMmlfttiu 710,719 

politas 127,165,710 

Spheroldea  tostadineus 7 19, 720 

annulatiu 166,720 

Sph«roM>mM 718 

Sphynena 83 

•rgenteft 127,137 

lacaMuiA 137 

Sphy  renidiD 1 13 

SpbyrnAtades 127,128,131 

sygsna 88,127,128,181 

Spilopteras 164 

8pUotes 636 

oonis 636 

coraiB 687 

oonperii 637 

meUnomB 637 

conperii 637 

erebennns 637 

pcDcUostomas 636 

SpionidA 300 

Spinas  noUtaa 470 

Spieella  montioola 442 

Spondylus  princeps 308 

Sqaalus  aygiena 131 

SqaamipinDes 715 

Staarocephalus  sociabllia 288 

Stegophiloidea 16 

StegophUns 12,14 

ixisidioBtta 37 

IntcnnediiiB 37 

macropa 37 

maoalatiu 37 

panotatvu 37 

reinhardtl 37 

SteindachnerU 12,17 

amblynra 31 

dooeana 31 

parahybn 31 

Stellnla  calliope 169 

SteDometopus 712 

Stenophus 401 

StenoBtoma 501 

dulce 501 

rubellum 502,590 

StenoBtomatldie 501 

StenotomuA  chrysops 90 

Stercorariaspomarinus 417 

parasiticus 417 

longicauduB 417 

Sterna  bergil 490 

camtscbatica 400 

dongalli 489 

hirundo 419 

Binensis 488 

paradisea 419 

Stemarcborbyncbus  cnrvirostris 62 

macrostoma 02 


Page- 

Stemarcborhyncbaa  mormyma 62 

miilleri 62 

oxyrbyncbua 62 

Stoniarcbiu 14 

albilhma 61 

balsnope C? 

bonapartii 62 

braaiUenaia 61 

macrolepis -  -   63 

nattereri 61 

aaobai 62 

acbotti 61 

TireaceiBs 83 

Stenopygids 3,6.7,11 

Slenopygns 14 

axUUuis 68 

eqnilabiatua 62 

carapo 62 

hnmboldti 62 

obtuairoatria 62 

tioacbelii 62 

viresoena 62 

StetbaprioD 16 

cbryseum 00 

oopai 60 

erytbrops 60 

Stevardia 16 

albipinnis  46 

riisel 46 

eearleaii 46 

TeedoDii 46 

Stbenelals  picta 279 

Stllosoma 595 

exteuaatum 506 

Stolepboridia 3 

Stolepbonu  breTirostris 63 

browni 95 

brownl 112 

onltratua 944 

encbraaicolus 112 

macTolepidotas  63, 127. 134 

mitobiUi 93 

nattereri 63 

olidus 63 

opercalaris 127.  IM 

P«yi 63 

spinifer 63 

surinamensis 63 

StomiatidiD 112 

Storeria 674 

dekayi 675 

oooipitomacnlata 67S 

tropica 674 

Stromateas  pani 88 

triacanthuM 83, 98 

StrombelU  ft-agilis 1 82 

melonia  187 

middendorfii  186 

norvegica 186 

Strombina  lanceolata 318 

Strombus  gracilior  325 

granulatus 32> 

penivianns 325 

Styptobasis 447 
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Styptobasis  knightiana 463, 447, 448 

Saocinea  Rvara jOO 

campeatrlB 100 

Inteola 100 

Snmia  ulula  ca,pan>oh 437 

SyllldflB 300 

fl^  apovgiooU 281,800 

Symbnaolildn •••—  £,9 

Symbranchus 6 

marmoratua  .■••>■■••-••....  25 

Symphodns ••.....•.•  Ill 

Sympholia 603 

Symphuma  faaciolaris •....     566 

plagaaia ,.  73 

^ymphyaodon 16 

dlsooa 71 

Synanoeia ••..••••••••.».••••  114 

Synanoidiuni ••  114 

Synaphobranchna 861,352 

Synentognathl • 8 

Synodus  foeteos 03 

JenkinBi 127,134 

T. 

TaeliiaarixuD   5,7,10 

Taobisuroa 6,113 

agassisii 27 

albicans 27 

barbiia 27 

grandoonlis 12 

herzbergii 27 

multiradiatiia 27 

spixii 27 

upsilonopboruB 27 

TacbyanruB  platypogon 127,183 

TflBniocampa 197 

Tantilla 597,679 

armillata 597 

bimaculata 597 

caliunarina 597 

caniila 506 

coronata 596 

gracilia 598 

melanooepbala 597 

miniata 597 

moeata 597 

nigriceps 598 

paUlcU 598 

planiceps 596 

reticulata 598 

rubra 597 

Bchistosa 597 

semlcincta 588 

tieniata 597 

vermiformis 698 

Tapes  antiqua 312 

grata 312 

histrionica 312 

Btaminea 312 

Tantoga  onitla 695 

Taxiatia 460 

TectariuH  atypbus 326 

Tegula  pcliBerpentis 332 

Tellina  denticttlata 184 

dombeyi 813 


Page. 

Tellina  exoavata 313 

id» 18a 

plebeia 313 

pnnioea 313 

TrebeUa  oonobylego 300 

Terebra  aapera 314 

atrigata 314 

TerebratolUooddentaliaobaoleta 1S6 

TetragonopterinaB 6,8.11 

Tetragonoptenia 14 

seneus 52,55 

abramifl 52 

agaaaizii 5$ 

albnmus 55 

argenteus 52 

artedii 52 

babienalB 52: 

bairdU 53 

bartlettii 55 

beUottil 53 

branickii 55 

brevirostriB 53 

brevoortli 55 

caucanus 55 

carolin® 55 

cbalceoB 5^ 

cbryaargyreuB 55 

coUettii 55 

copei 55 

cordovaB 55 

diapbanua 55 

dicbrouruB ^'i 

doceanuB 52 

elegans 53 

faaciatuB 52 

gibboBUB 52 

gracillB 55 

grandiaquamis 53 

gronovii 52 

bauxwellianuB 55 

bnambonicuB 55 

iheringii 55 

ipanqnianuB 55 

jelBkli 55 

Jenynsii 55 

lacuBtris 52 

lepiduruB 55 

longior 55 

ItttkenU 53 

macnlatuB 52 

maximuB 54 

micropthalmua 52 

multiradiatuB 54 

nanuB 54 

ooellifer 54 

oligolepia 55 

orbicularia 52 

orbignyanua 55 

orientalia 54 

ortonii 54 

oraliB 54 

panameusia 52 

pectinatua 54 

peru  vianua 55 

I>eteuenBi8 5$ 
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TetrRgouopt<»rus  phcrniropterna 54 

]K>lylepiH 52 

)H>lyodoD 53 

robufltuloA 54 

rnfipe« 52 

rutiluB 52 

jeqnitinhonhee-  52 

»»wa 53 

Bcabripinnis 52 

Hchmardn' 54 

apilurus 52 

atilbe 54 

tabatingie 54 

ta^niums 53 

triniUtus 53 

unillneatuB 54 

viejita 53 

wappi 53 

xingiienslB 53 

TetranematichthyB  quadrifiliB 35 

TetraodiniE 710,718 

Tetraodon HI,  118, 897, 706 

boaronoiiHiB 708 

cutcutla 710, 711 

cUadenmtuA 712 

dorso-nnicolor 708 

guttifer 713 

hiapidus 712,719 

honckenii 712,713,719 

immactilatua 712 

IfleviBsimus 710 

lineat  ub 706, 707, 708 

longicanda 712 

macalatus 712 

manillensiB 712 

mappa 712 

meleagria 712, 719 

modeatua 697 

iiaritua 697 

nigTopimctatiia 712 

oblonguB 713, 719 

pardalis 713,719 

patroca 708 

politua 165,710 

pnittacua 720 

reticularia 712 

nippellii 712 

■  atrigoauB 712 

t^atiuUneua 707, 719 

TetraodonieuB 717 

Tetraodontidw 4.  5, 7, 8, 608. 710, 713, 719 

Tetraodontlna' 698, 710,719 

Tet  raodontini 718 

Tctraodoiitoidoa 705 

Tetraodna  aordidiis 712 

Tetraprion 1 67 

Jordani J  67 

Tetrodon 706, 708, 711, 713 

cutciitia 711 

guttifer 714 

lunarla 719 

patoca 699 

punctatiaairona 720 

reticalaria 712 

teatudinariua 712 


Tetrodon  targidua 84 

vhidipuBctatna 6» 

waanderaii 8» 

Tetrodonieua : 705,718 

Tetrodontea 718 

TetrodonUdae 697,708.718 


Tetrodontifiirmear 

Tetrodontina 

ThalaaBonia 

Thalaaaophn-ne. ; . . : 
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